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INTRODUCTION 
This chapter contains an introduction providing the back­
ground and setting of cooperation between instructional areas 
through commonalities within these areas. 
Background and Setting 
The challenge facing the schools today is to provide the 
most effective instruction to serve all persons, to study the 
needs of individuals for training, and to attempt to develop 
programs that will meet their needs. Of prime concern in this 
endeavor is the efficient utilization of both personnel and 
facilities with emphasis on providing the best instructional 
media for the student. 
In many instances isolation of instructional areas has 
been discouraged due to the belief that fulfillment of the 
individual is a common responsibility of both vocational-
technical and academic involvement. The educational needs of 
the individual and his opportunities for employment are fre­
quently the focal point for these integrative programs to 
enable them to serve as a firm foundation for making right 
decisions and sound constructive plans. 
Unfortunately, subject matter content is more frequently 
artificially categorized and given priority over the needs and 
interests of students. In such cases, curriculum development 
and articulation between curricula is, at best, artificial and 
2 
therefore confused. 
A further result of isolating units within the school 
curriculum can be a very limited program for the large number 
of small schools in rural areas. In thousands of communities 
the secondary school is limited in the number of faculty it 
can employ. In a recent article in the "Iowa Agriculturalist" 
(16, p. 14), Bundy stated that the smaller and weaker programs 
in vocational agriculture are the ones most likely to 
experience problems in continuing their programs in the near 
future. It becomes a challenge, therefore, for teachers to 
work together, as far as possible, in meeting the needs of 
youth and adults. 
The current trend in organizational structure appears to 
be toward coordinating the teaching abilities and facilities 
found in the various areas of vocational and pre-career educa­
tion. Instances can be cited where the skills of the 
distributive education staff have been used to advantage in 
teaching skills of marketing or a unit in advertising. 
Teachers of vocational agriculture and teachers of trade and 
industry programs have also worked closely together on many 
projects such as welding and major overhaul of farm machinery. 
Many industrial arts teachers are currently using the same 
facilities as their vocational agriculture colleagues. 
These statements prompt questions as to exactly what 
commonalities exist between the two areas identified by the 
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title of this paper, namely agricultural mechanics and indus­
trial arts. 
The Problem 
This investigation was designed to ascertain the common­
alities which exist between agricultural mechanics and indus­
trial arts education. Examination of possible similarities 
was extended to teacher qualifications, characteristics of the 
departments and curricula both as presently taught and as 
projected for the future. 
Purpose of the Study 
This study was concerned with the possibilities for 
greater cooperation between agricultural mechanics and indus­
trial arts by identifying commonalities within these two 
areas. Attention was focused on three main points : 
1. Determining commonalities which currently exist 
between agricultural mechanics and industrial arts, 
in regard to the total curriculum, and in various 
phases of the curriculum as it is now taught. 
2. Determining commonalities which would exist between 
the two areas, given an ideal situation. That is, 
what changes do the personnel involved recommend. 
3. Determining if the responses from schools where 
facilities are currently shared between agricultural 
mechanics and industrial arts differ significantly 
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from schools where facilities are not shared. 
The Attitude of Federal Legislation to Cooperation 
Federal legislation prior to 1963 allotted funds to the 
states by each separate vocational area. This legislation 
encouraged distinct programs in agricultural education, home 
economics, trades and industries and other areas of vocational 
education. 
The Vocational Education Act of 1963 (4, p. 497) changed 
this. Instead of encouraging each area of vocational educa­
tion to develop programs separately it assisted cooperation 
among all areas of vocational education in the task of pre­
paring people for the work force of today and tomorrow. It 
attempted to bring the skills of one area of vocational educa­
tion to bear on the problems facing another area. 
In acknowledging that a great many training programs can 
include skills and knowledge from various areas of both voca­
tional and general education, Cecil Stanley (20, p. 5) writes: 
There can be no question as to the desirability of 
coor d i n a t i o n  o f  a l l  vo c a t i o n a l  e d u c a t i o n  . . . .  
Our basic Federal Acts providing categorical 
appropriations for vocational education have handi­
capped the various services in their efforts to 
coordinate their activities. Furthermore each 
service area is staffed by specialists who usually 
know very little about the other programs of voca­
tional education. It becomes obvious that 
cooperative efforts between services requires 
leadership by vocational educators in the broadest 
sense and not merely service specialists. 
A possible change in attitude by Federal legislators toward 
the connection between vocational education and industrial 
arts may be suggested by a statement in the Vocational Educa­
tion Amendments of 1968 (2, p. 21). Congress apparently 
intended that activities designed to help students make career 
choices should be a legitimate concern of vocational education 
when it stated that the term vocational education "includes 
vocational guidance and counseling in connection with 
[vocational] training or for the purpose of facilitating 
occupational choices." This statement signified that although 
vocational subjects and industrial arts do not aim to serve 
the students in identical ways there is common ground to the 
degree that one complements the other. 
Indications of Future Cooperation 
Our search for a meaningful curriculum in secondary 
education has led many educators to re-examine their objec­
tives so as to determine what is relevant to the student when 
he leaves school. Education which has no provisions at all 
for orientation to occupations is not desirable. Neither is 
one which teaches a very specific narrow skill. 
Allowing multiple choices for high school students as 
suggested in the report of the National Advisory Council 
(22, p. 169) seems desirable for vocational education. The 
value of specialized programs is not disputed. These programs 
are desperately needed as occupations change and new ones 
emerge; however, specialization that forces an individual to 
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make decisions before he is ready may limit his future alter­
natives. During early career development, such as in the 
early high school years, students without a definite career 
goal should follow a more general career plan. 
In light of these comments we find that the programs of 
industrial arts and vocational agriculture have become broader 
in scope in the past decade. Industrial arts is increasingly 
adopting the role of orienting high school students to the 
world of work. At the same time vocational agriculture 
instructors are realizing that to prepare persons to make a 
choice between hundreds of agricultural vocations requires a 
far broader curriculum. 
Very specific craft skills were developed in both these 
curricula at the turn of the century. However, today it is 
not the intent of the agricultural mechanics instructor to 
develop craftsmen even though his students can learn the 
basics of many skills and how to perform them with a fair 
degree of proficiency. Similarly, in industrial arts programs 
orientation to a wide variety of careers is only the starting 
point. In both programs those who have the interest and 
aptitude can further improve their skills outside of class. 
Changes in agriculture indicating future cooperation 
Changes within the content of vocational agriculture 
curriculum are partly due to projections for future employment 
in agriculture which predict that the active agricultural 
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population will bo halved within twenty years. These pro­
jections frequently ignore agriculture-related jobs. Agri­
culture continues to be synonymous with farming for many 
people. If one examines the lack of change in curricular 
patterns, occupational experiences for students, content and 
objectives of programs perhaps even agricultural education 
itself continues to perpetuate this view. Many agricultural 
educators admit that in order for vocational agriculture to 
remain a potent part of the education and agricultural complex 
certain adjustments and changes must be made. This is not a 
trend toward weakening these programs but rather a step toward 
broadening and strengthening them. 
Unlimited opportunities exist in most localities 
for agriculturalists to serve as custom operators 
who apply lime, insecticides fumigants, and ferti­
lizers; processors of dairy products, animal feeds 
and meats; constructors of irrigation ditches, 
drainage ditches, terraces and fainn reservoirs and 
assistants in the marketing, transportation and 
distribution of farm produce. Other jobs would 
include gardening and landscaping to meet the needs 
of homeowners, business firms, and highway depart­
ments. Nearly all of these agricultural occupations 
require experience in one or more areas of farm 
mechanics. (8, p. 3) 
This quotation briefly describes just a few of the more 
than 500 job opportunities available through instruction pro­
vided in vocational agriculture. Some of these positions 
require college degrees, some require specialized training 
provided by the employer or by a trade or technical school and 
some require no training beyond the high school level. In 
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general however, increasingly complex educational needs have 
developed for those who will work in the broad field of agri­
culture. While there has been a decrease in the number of 
family owned and operated farms, these farms are now larger 
and involve highly specialized mechanization and management. 
Increased dependency on all forms of internal combustion 
engines to power machinery has brought about changes in 
both agricultural mechanics and industrial arts. During 
World War I each farm worker had an average of 5 horsepower 
at his command while at present it approaches 50 horsepower. 
This is reflected in the curriculum in farm mechanics which, 
in the early years of vocational agriculture, was designed to 
teach boys how to perform the common repair and construction 
jobs around the farm. In the 1920's the teacher concentrated 
on developing skills in the use of mechanical tools and 
materials and in doing practical farm repair jobs. In the 
1930's skill development through shop exercises and projects 
became the major objective. A typical program included areas 
such as forgework, carpentry and woodworking, saw fitting, 
cold metal work, plumbing and water supply, harness repair and 
a little machinery repair. 
Skyrocketing in mechanization of the farm took place 
during the period 1930-1960 with tractors, complex field 
machines and controls, yet little teaching was directed to the 
more complex areas of the mechanization of farming. Thus 
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today there are problems in the areas of electricity, power 
and machinery. 
The decline in the number of small farms and increase in 
output from multiple farming enterprises have made farming, to 
a great extent, a mechanical-electrical industry. There is 
almost total dependence on power farming to make each farm 
unit more productive. On many farms the investment in such 
equipment equals or exceeds the value of the land farmed 
(8, p. 1). 
The trend to larger farms coupled with the demands for 
bigger and more complicated machinery has brought about an 
increased volume of business for farm machinery dealers. The 
demand for immediate delivery of vehicles and servicing of old 
machines has increased the need for more skilled workers in 
the area of farm power and machinery. Many agriculturalists 
feel that the demand for qualified mechanics is not being met 
and state that unless steps are taken to solve this problem 
unrepaired farm machinery may cause a creeping paralysis of 
farm production. 
Previous paragraphs have focused attention on a broader 
training program in vocational agriculture for two reasons. 
First, agriculture has become dependent on new technologies 
particularly those associated with electricity, power and 
machinery. Second, few, if any, vocations can be entered 
today with the certain knowledge that the job will remain 
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unchanged during that person's working lifetime. Constant 
training after graduation will become a characteristic of the 
skilled worker of the 1980's. Those men now employed as farm 
laborers will probably be required to enter retraining pro­
grams to become more specialized in farming or enter other 
trades such as electricians, turners, milling machine opera­
tors, locksmiths, welders and general mechanics. Retraining 
can be accomplished in a straightforward manner when the 
trainee has accepted retraining as a natural process. If how­
ever, we have trained a person for a "lifetime vocation" he 
may resist change and refuse to be retrained. 
Attitudes Toward Change 
A basic assumption underlying this study is that greater 
cooperation between vocational courses and pre-career courses 
will benefit the students. These benefits will come about 
primarily because each staff member can contribute his skills 
to all students regardless of curriculum and because students 
will be introduced to a far wider range of job possibilities. 
To some persons, greater cooperation between high school 
personnel and changes in the curriculum are hardly innova­
tions but rather, natural events. To other persons the 
unknown and the uncertain nearly always bring about a feeling 
of uneasiness. The usual or routine are comfortable whereas 
the new or untried are foreign. 
An intense desire to do better is at the heart of most 
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innovations. Without this desire most innovations are not 
likely to be initiated. 
Summary 
Closer working relationships between vocational and pre-
career programs have been developing in some schools for many 
years. Of prime consideration in these cooperative efforts 
has been the development of more effective programs to serve 
the needs of individual students. At the other end of the 
scale are programs in which subject matter is artificially 
categorized and given priority over the needs of students. 
Small empires are then created and the limited faculty has no 
chance to contribute to students other than those within the 
confines of their speciality. 
Federal legislation has provided varying degrees of in­
centive toward cooperation. Legislation prior to 1963 
allotted funds to states by separate vocational areas. How­
ever, under the Vocational Education Act of 1953 this situ­
ation was reversed. Currently there are indications that some 
rethinking has also taken place concerning the boundary 
between vocational and pre-career courses particularly in 
reference to industrial art's objective of orienting students 
to a wide variety of future choices in the world of work. 
In agriculture the choice of careers is becoming even 
broader if we do not subscribe to the narrow concept of 
"farming." Particularly noticeable is the skyrocketing of 
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farm mechanization from 1930-1960 and the present emphasis on 
applying science and engineering to agriculture. The change 
in the environment from rural to urban and the decline in the 
number of small farms should be reflected in innovative 
curricula within the high schools. These innovations can 
result from changes in employment patterns. Educators who 
cooperate with their fellows and who have the right attitude 
toward change can keep students well prepared to enter the 
world of work. 
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REVIEW OF LITERATURE 
This study was undertaken to assess the commonalities, if 
any, which exist between agricultural mechanics and industrial 
arts in Iowa high schools. This chapter deals with curricula 
studies, articles indicating transfer of training and other 
research pointing to direct cooperation between agricultural 
mechanics and industrial arts. 
Indications of possible commonalities can be gained by 
studying the content of both agricultural mechanics and indus­
trial arts courses as taught under separate conditions. A 
study by Hoerner (7) is entitled "Level of mechanics skills, 
Table 1. Frequency that agricultural mechanics units of four 
weeks or more in length were included in four-year 
programs 
Content of Agricultural Mechanics 
and Industrial Arts Programs 
Unit Mean frequency 
Arc welding 
Carpentry construction 
Concrete 
Electricity 
Electricity and motors 
Tractor power 
Oxyacetylene brazing 
3.8 
3.5 
2.4 
3.1 
2.0 
3.2 
and cutting 
Hot and cold metal 
Small gasoline engines 
Agricultural machinery 
3.4 
2.7 
2 . 6  
3.4 
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abilities and understandings needed and possessed by teachers 
of agriculture." This research gave the general character­
istics of 133 teachers of agriculture involved in an agricul­
tural mechanics skill survey together with the frequency that 
agricultural mechanics units of at least four weeks in length 
were included in four-year programs (Table 1). Details are 
also given for the mean level of mechanical competencies 
needed and possessed for 133 teachers of agriculture by skill 
group (Table 2). 
Table 2. Mean level of mechanical competence needed and 
possessed as rated by 133 teachers 
Level 
Skill group Needed Possessed Difference 
General mechanics (n=33) 2 .79^ 2.39 .40 
Carpentry construction (n= 15) 2 .67 2.36 .31 
Welding and metals (n=13) 2 .92 2.50 .42 
Concrete (n=7) 2 .88 2.44 .44 
Power and machinery (n=51) 2 .65 2.05 .60 
Electricity and motors (n= 20) 2 .76 1.96 .80 
Irrigation and soils (n=7) 2 .41 1.45 .96 
Grand Mean (n=148) 2 .72 2.17 .55 
^0-4 scale; 0 = not needed to 4 = very much needed. 
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Robinson and Blake (13, p. 226) conducted a questionnaire 
study to determine the degree of competence needed in order to 
perform abilities with farm machinery. The areas in which 
most competency was needed were tractor overhaul, adjusting 
tractor hydraulic systems and adjusting and overhauling 
tractor carburetors. 
Another farm mechanics study by Kahler and Bundy (10) was 
undertaken to ascertain the competencies needed for the farm 
machinery worker. Fifteen of the most progressive and effi­
cient farm machinery dealers in Iowa were asked to list the 
important agricultural competencies needed by males employed 
in various occupational areas of retail farm machinery distri­
bution. Highest mean scores for servi-e employees were noted 
for the understanding of each machine and machine part, types 
of transmissions, diesel power, and the relationship of 
lubricants to working parts of machines. For abilities, 
highest mean scores for service employees were found for the 
ability to adjust and repair carburetors and electrical 
systems, adjust and repair diesel fuel injectors and fuel 
pumps, calibrate farm machines and the use of both arc and 
oxyacetylene welders in making special process welds. 
In a study reported by Hoerner and Bundy (6) a panel of 
specialists in farm electricity collaborated in formulating a 
questionnaire. This questionnaire was presented to Iowa 
farmers who indicated the degree of competency needed and 
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possessed for each item. The understandings most needed were: 
How pressure time and limit switches, thermostat 
and humidistat controls, and magnetic relays 
operate in controlling mechanized feeding 
equipment. 
Proper methods for grounding the service entrance 
and appliances. 
Relationship of wattage to horsepower. 
Reasons why distance and load influence wire size. 
Differences in types of electric motors. 
When a circuit is overloaded. 
Motor overload protection devices. 
The purpose of the National Electric Code. 
The operating principles of the electric motor. 
Volts, amperes, watts, and ohms as units of measuring 
electricity. 
Types of insulation for electrical conductors and 
where they should be used. 
Select the correct type of electric motor for a 
specific job. 
Install all electric wiring and fixtures in a 
building. 
Determine correct pulley size for motor and 
eq u i p m e n t  . . . .  
Change a dual voltage motor from a low to high voltage 
or vice versa. 
Select wire size for circuit. 
Select correct size of 2-element (Fustron) fuse. 
Service and clean an electric motor. 
Use horsepower formula in determining power of 
electric motor. 
Design an electrical system .... 
Completely wire a farm home. (6, p. 268) 
A study conducted in Alabama (1) provided descriptive 
evidence for the appraisal of mechanical and managerial 
activities being performed on farms as a basis for program 
planning in farm power and machinery for secondary school 
departments of vocational agriculture. Mean values and ranks 
of 29 selected mechanical and managerial activities in farm 
power and machinery as indicated by farm operators, teachers 
of vocational agriculture and teacher educators are presented 
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Table 3. Mean values and ranks of selected mechanical and 
managerial activities in farm power and machinery as 
indicated by farm operators, teachers of vocational 
agriculture and teacher educators 
Activities Value Rank 
Adjusting farm machinery under field 
conditions 2.66^ 1 
Tractor preventative maintenance 2.60 2 
Setting up farm machinery 2.50 3 
Diagnosing and making minor machinery and 
equipment repair 2.47 4 
Adjusting tractor clutch 2.45 5 
Calibrating planters and seeding drills 2.43 6 
Determining power, labor and machinery 
requirements for a farm enterprise 2.42 8 
Servicing a cooling system 2.42 8 
Servicing a fuel system 2.41 10 
Determining the capacity of farm machinery 2.41 10 
Servicing an ignition system 2.30 12 
Determining cost involved in owning and 
operating farm machinery 2.30 12 
Calibrating power sprayers 2.25 14 
Using the arc welder 2.23 15 
Planning a machinery replacement program 2.21 16 
Diagnosing the need for major machinery and 
equipment repair 2.19 17 
Adjusting tractor brakes 2.16 18 
Hard surfacing plow-shares and cultivator 
sweeps - - 2.02 19 
Painting farm machinery 1.96 20 
Using oxyacetylene welder 1.87 21 
Replacing tractor brakes 1.82 22 
Constructing labor equipment 1.81 23 
Adjusting engine valve tappets 1.75 24 
Replacing a tractor clutch 1.73 25 
Calculating pulley speeds 1.50 26 
Complete one-cylinder engine overhaul 1.55 27 
Complete overhaul of farm machinery 1.43 28 
Complete tractor or power unit overhaul 1.34 29 
^0.00-1.00 = low; 1.01-2.00 = medium; 2.01-3.00 = high. 
18 
in Table 3. 
Studies of programs and deficiencies in programs are also 
available within the field of industrial arts education. An 
analysis of 39 state curriculum guides was published by 
Marshall Schmitt in 1961 (17) and a survey of programs, 
teachers, students and curricula in industrial education was 
published in 1966 by Schmitt and Pelley (18). The authors 
provide a comprehensive review of the industrial arts program 
in United States public secondary schools as of the school 
year 1962-63. Information presented includes industrial arts 
programs, teachers, courses and enrollments. Some of the 
findings were (1) that three-quarters of the schools have 
industrial arts programs, (2) a definite relationship exists 
between the size of the school and the frequency of the 
industrial arts programs, and (3) as the size increases, the 
number of schools with industrial arts programs also increases. 
Course titles were classified in this survey, under the 
following headings: (1) general industrial arts, (2) general 
woods, (3) drafting, (4) general metals, (5) graphic arts, 
(6) electricity and electronics, (7) crafts, (8) power 
mechanics, (9) home mechanics, (10) photography, (11) ceramics, 
(12) industrial arts mathematics and science, (13) plastics, 
(14) textiles, (15) transportation, and (16) other. Schmitt 
and Pelley summarize their findings by stating that the 
current industrial arts program is too narrow with respect to 
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course offerings. That is, the instructional content within 
the courses themselves is not as broad as the professionals in 
the field recommend. The apparent emphasis is on a concentra­
tion of instruction in the traditional subject areas such as 
woods, metals, and so on. 
With regard to the research into the content of courses 
in agricultural mechanics and industrial arts curricula many 
semantic similarities are immediately apparent. A few 
examples are: using the arc welder, adjusting engine valve 
tappets, select wire size for a circuit and relationship of 
wattage to horsepower. Nonetheless, these studies do not 
specifically state that commonalities exist. 
Skills and "Transfer" Potential 
In the aforementioned articles attention has been focused 
on either agricultural mechanics or industrial arts but no 
reference has been made to any common ground which may exist 
between these areas. In varying degrees other studies have 
made mention of connections between the two curricula. 
Hutson (9) studied the extent to which instruction in agri­
cultural mechanics provided knowledge and skills for non-
farming occupations. Data for this study were obtained from 
802 former students in Arkansas who had completed at least two 
years of vocational agriculture and who entered non-farming 
occupations after leaving high school. The largest number of 
students, 37%, who entered non-farming occupations, were 
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employed in manufacturing industries, especially lumber and 
textiles. Other industrial groups included construction, 16%, 
and automotive, 10%. Thus these three groups, manufacturing, 
construction and automotive, included two-thirds of the 
employed students. A total of 82% of the former students who 
entered non-farming occupations indicated that the skills 
they acquired in agricultural mechanics while in high school 
were useful in the occupation in which they were now engaged. 
Nearly one-third of the former students indicated a need for 
additional mechanical skills in their occupations that were 
not acquired in agricultural mechanics while in high school. 
The need was specified in machinery maintenance, interpreting 
blue prints, gas motors and welding. 
Lamers (11) investigated factors related to occupations 
of farm-reared male graduates. One hundred and sixty-three 
farm-reared males who graduated from Earlham Community High 
School, Iowa, during the period 1945-1965 were contacted to 
determine their present occupations and the factors related to 
their occupations. Forty-nine and seven-tenths of the gradu­
ates were in non-agriculture occupations whereas 48.5% were 
employed in agriculture. Of the graduates in farm-related 
occupations 23.5% had entered farm machinery occupations and 
19.6% were in construction. Of the 163 graduates, 152 (93.3%) 
had fathers who were farming at the time of the son's gradu­
ation. Recommendations made were that changes should be 
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forthcoming in the F.F.A. activities and in the instructional 
programs in agriculture to meet the needs of those interested 
in off-farm agriculture related occupations. 
The studies by Hutson and Lamers indicate that even when 
schools are highly selective in admitting students to voca­
tional agriculture programs a large number enter non-
agricultural occupations. Nonetheless skills acquired in 
agricultural mechanics are found to be useful in many other 
occupations. 
Direct Cooperation between 
Agricultural Mechanics and Industrial Arts 
Studies concerned with direct cooperation or analysis of 
the commonalities in agricultural mechanics and industrial 
arts are very limited. Fog and Bear (5, p. 290) reported the 
findings of work conducted at the University of Minnesota, 
which was designed to investigate the factors related to the 
number of weeks of agricultural mechanics instruction pro­
vided during four years in Minnesota high school vocational 
agriculture programs. Included in the results were : 
1. As the number of tools in the agricultural mechanics 
shop increased so did the number of weeks of agri­
cultural mechanics instruction. 
2. As the square feet of free floor space in the shop 
increased so did the weeks of instruction. 
3. As the number of hours of credit in agricultural 
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mechanics earned by teachers as graduates or under­
graduates increased so did the weeks of instruction 
also increase. 
4. Enrollment appeared to influence weeks of instruction. 
5. Teachers taught agricultural mechanics for more weeks 
when they had complete use of the agricultural shop 
facilities. 
The fifth finding has particularly important implications for 
this study. In the 94 vocational agricultural departments 
where the shop was used only for agricultural mechanics, an 
average of 66 weeks of instruction was provided. In the 84 
vocational agricultural departments where shop facilities were 
shared with industrial arts an average of 54 weeks of instruc­
tion was reported. Fog and Bear conclude that the data support 
a strong argument for separate facilities for teaching agri­
cultural mechanics. Presuming that one accepts the premise 
that an increase in the number of weeks spent in agricultural 
mechanics means a better program, then the question arises as 
to why facilities are sometimes shared. One answer is that 
the question of cost dictates their use. An example of the 
high cost of laboratory type programs is a study conducted by 
personnel from the Mason City Board of Education.^ The cost 
per pupil of each program was computed and is shown in Table 4. 
^Ruebling, Charles E., Mason City, Iowa. Data from cost 
analysis study. Private communication. April 4, 1971. 
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Table 4. Per pupil cost of high school instructional programs 
Program Rank Cost per pupil 
Trade and industry 1 $115.28 
Special 2 65.83 
Vocational agriculture 3 46.51 
Driver education 4 41.66 
Art 5 40.09 
Business education 6 37.18 
Foreign language 7 36.87 
Mathematics 8 30.71 
Science 9 30.49 
Industrial arts 10 30.40 
Social science 11 28.53 
Language arts 12 27.21 
Home economics 13 23.85 
Music 14 17.92 
Physical education 15 17.29 
It is evident that in this particular instance the vocational 
courses are among the most expensive to operate however these 
costs cannot be considered typical as enrollments in these 
courses vary considerably between schools. 
Two other studies concerning cost and cost differentials 
are those of Cage (3) and of Wattenbarger, Cage and Arney (23). 
Cage made an analysis of the current-student-cost-per-contact-
hour in area schools throughout the state of Iowa. In 
general, the programs for clerical office practice had a per 
student cost of less than one dollar per contact hour, while 
the cost for some welding and mechanical technology programs 
rose to almost $4.00 per contact hour. The one determining 
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factor in most of the higher costing programs was enrollment. 
It appeared that when programs had fewer than ten students the 
costs were substantially higher than similar programs across 
the state. In Wattenbarger, Cage and Arney's study 56 pro­
grams in 15 junior colleges were analyzed. Several influences 
on cost differentials were noted. For example, one college 
which was fairly large in enrollment consistently had smaller 
cost differentials. Thus, in all three studies concerning 
cost differentials a primary factor was enrollment. 
Fog and Bear's report (5) was concerned with one of the 
factors involved when commonalities are seen to exist between 
curricula, namely, sharing the facilities used for instruc­
tional purposes. Another factor is the combined or reciprocal 
use of personnel in certain specified phases of the program. 
Struck (21, p. 12) considers that it would make sense to 
explore the wider use of trade and industry faculty to teach 
some maintenance and repair specialities, specialities in 
which, he believes, agricultural education teachers notori­
ously have somewhat limited training. This type of coopera­
tion among teachers plus changes in scheduling of classes 
would leave the teacher of agriculture far more time to devote 
to the specialities which deal primarily with agriculture and 
for which he is particularly well prepared. With regard to 
the idea that this would be a reciprocal agreement Struck 
states that the vocational agriculture teacher is particularly 
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adept at teaching boys how to meet the public and how to 
express themselves orally, skills that are vital for anyone 
planning to enter leadership roles in many phases of business 
and industry. In summarizing Struck's position, he wishes to 
transcend rigid subject boundaries and to use the best teacher 
in each speciality. Along similar lines Salmon (14-15, p. 73) 
predicts that there will be a greater emphasis in the next 
five years on the use of specialists to teach agricultural 
mechanics. 
Summary 
Assessment of studies indicating commonalities in agri­
cultural mechanics and industrial arts was accomplished first 
by a review of the content of the two programs. Hoerner's 
study (7) detailed the mean level of mechanical competencies 
needed and possessed for 133 teachers of agriculture. Other 
studies also assessed competencies needed for persons involved 
with farm machinery both on and off the farm. A comprehensive 
review of industrial arts programs was undertaken by Schmitt 
and Pelley (18) who, similar to the agricultural mechanics 
specialists, stated that the current program is too narrow in 
scope. 
Following the review of curricula studies, commonalities 
were next examined in research indicating transfer of train­
ing. Both Hutson (9) and Lamers (11) showed the extent to 
which instruction in agricultural mechanics provided knowledge 
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and skills for off-farm activities and other industrial situ­
ations not related to agriculture. Information concerning 
more direct analysis of the commonalities in agricultural 
mechanics and industrial arts is much more limited. One 
report noted that when workshops were used by both curricula 
then the amount of time devoted to agricultural mechanics 
instruction was significantly less than when the agriculture 
department had sole use of these facilities. Figures were 
also presented which indicated that the programs under review 
here are among the most expensive which may account for the 
frequent use of shared facilities. With regard to combined 
use of personnel, a two-way cooperation among teachers was 
advocated so that each instructor would work in a situation 
best suited to his abilities regardless of subject boundaries. 
Predictions were also made for greater use of specialists to 
teach agricultural mechanics in the next five years. 
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METHOD OF PROCEDURE 
This study was designed to assess the commonalities which 
exist between agricultural mechanics and industrial arts 
education. The investigator focused attention in two areas: 
(1) the general characteristics of the instructor and his 
school and (2) the content of the instructional program taught. 
This chapter describes the methods and procedures that 
were used to gather and analyze the required data for the 
study. It has been divided into five parts. 
1. Definition of terms 
2. Population and sampling plan 
3. Selection and development of the instrument 
4. Hypotheses tested and statistical methods employed 
5. Analysis of data 
Definition of Terms 
For the purpose of this study, the following definitions 
were adopted. 
Agricultural Mechanics Those phases of vocational 
agriculture involving practical experiences usually in a shop 
(laboratory) facility. 
Industrial Arts Those phases of general education 
dealing with the interpretation of industry through applied 
learning. 
Secondary School Those grades within the range 7 to 
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12 which constitute the secondary education program in the 
participating school. 
Shop (laboratory) A room with special facilities in 
which students have the opportunity to experiment in a prac­
tical manner with tools, machines and equipment. 
Population and Sampling Plan 
The population in this study was those schools within the 
state of Iowa which offer both industrial arts and vocational 
agriculture curricula. From this population 200 teachers were 
randomly selected according to the following stratification. 
One half of the teachers chosen were designated by the Iowa 
Department of Public Instruction as teachers of vocational 
agriculture and the other half as teachers of industrial arts. 
Each of these two groups were then selected to fall equally 
into one of two categories. Either they shared their shop 
(laboratory) facilities or they had facilities which were 
separate. As a consequence of this stratification four 
different groups were delineated as shown below: 
Industrial Arts Teachers Vocational Agricultural Teachers 
Shared Separate Shared Separate 
facilities facilities facilities facilities 
50 50 50 50 
Selection and Development of the Instrument 
Information concerning the characteristics of the in­
structor, his school and the content of his instructional 
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program was obtained by means of a survey instrument. This 
instrument was initially developed by the writer after a 
review of curricula materials. In addition to the studies 
noted in the "Review of Literature" chapter, 38 state and 
local district curriculum guides for industrial arts education 
were reviewed. Two studies were of particular help. Within 
vocational agriculture the most helpful work was that of 
Hoerner (7) and within industrial arts, that of Schmitt and 
Pelley (18). 
The preliminary draft of this questionnaire was presented 
to all graduate students in both agricultural education and 
industrial arts education, at Iowa State University, for 
review. Further suggestions for content and method of presen­
tation were obtained from faculty members of each unit area 
in industrial arts and from those members of agricultural 
education concerned with agricultural mechanics. 
On January 17, 1971, the survey instrument (Appendix 1) 
was mailed to the sample of 200 teachers accompanied by a 
letter explaining the purpose of the study (Appendix 2). Two 
weeks later a follow-up letter was sent to teachers from whom 
a reply had not been received (Appendix 3). On February 15, 
1971, the survey instrument was remailed to all non-
respondents (Appendix 4). In cases where the returned instru­
ment was incomplete a letter requesting the missing data was 
sent to those concerned together with only those questions 
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which were unanswered (Appendix 5). 
The schedule used in collecting data for this study con­
sisted of two parts (Appendix 1). The first part contained 
information relative to the teacher's qualifications, school 
and department enrollment, the facilities shared (if any) and 
the course of study used to determine course content. The 
second part was concerned with course objectives, content of 
the program as it is currently taught, problems encountered in 
the present teaching situation and program changes which would 
be desirable if it became possible to expand the program. 
Hypotheses Tested and Statistical Methods Employed 
1. There are no significant differences between the objec­
tives of the industrial arts program and the objectives 
of the agricultural mechanics program. 
2. There are no significant differences between the total 
content of courses as they are now taught in agricultural 
mechanics and the total content of courses as they are 
now taught in industrial arts. 
3. There are no significant differences between the content 
of the following unit areas as they are now taught in 
agricultural mechanics and the following unit areas as 
they are now taught in industrial arts ; 
a. general factors common to several shop areas 
b. drafting 
c. woodworking 
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d. building construction 
e. welding 
f. general metalworking 
g- electricity 
h. electronics 
i. plastics 
j • printing 
k. power mechanics 
1. industry and business procedures 
m. miscellaneous 
n. irrigation and soils 
o. farm machinery 
There are no significant differences between the extent of 
problems encountered by teachers of agricultural mechanics 
and those encountered by industrial arts teachers. 
There are no significant differences between the program 
changes suggested by teachers of agricultural mechanics 
and the program changes advocated by industrial arts 
teachers with respect to the unit areas of: 
a. drafting 
b. woodworking 
c. building construction 
d. welding 
e. general metalworking 
f. electricity 
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g- electronics 
h. plastics 
i. printing 
j- power mechanics 
k. industry and business procedures 
1. irrigation and soils 
m. farm machinery and equipment 
Each one of the above five hypotheses was tested for differ­
ences with regard to the four types of teachers sampled; 
1. Agricultural mechanics teachers who share facilities 
with the industrial arts department. 
2. Agricultural mechanics teachers who have facilities 
exclusively used by agriculture students. 
3. Industrial arts teachers who share facilities with 
the agricultural mechanics instructor(s). 
4. Industrial arts teachers who have facilities 
exclusively used by industrial arts students. 
The relative contribution of each of the following six co-
variates was tested; 
1. Number of hours of college credit earned in agri­
cultural mechanics or industrial arts. 
2. Total number of years of teaching experience. 
3. Number of years teaching at the present school. 
4. Number of years of work experience. 
5. Total enrollment of the school. 
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6. Enrollment of the particular department. 
The following statistical techniques were used in analyzing 
the data. 
1. Means 
2. Correlation 
3. Stepwise regression analysis 
4. Analysis of variance 
5. Analysis of covariance 
6. Test for least significant difference 
Analysis of Data 
All data collected on teachers were coded by hand accord­
ing to a coding plan (Appendix 6). The coded data were then 
transferred to 80 column IBM cards. Teacher means were 
computed for each variable and used to derive treatment means 
upon which all analyses were made. Since the schools were 
randomly selected, the mean scores were the observations used 
in analyzing the data. Analyses were conducted at the Iowa 
State University Computation Center. 
Models used in testing for significance are provided 
below: 
Analysis of variance 
Yijk = u + Ai + Cj + (AC)ij + eijk 
where : 
^iik ~ an individual observation, i=l,2; j=l,2; 
k=l... 50. 
u = the grand mean of the observations. 
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A; = the effect due to instructional area, 
i=l,2. 
= the effect due to shared or separate 
facilities, j=!).,2. 
(AO^j = interaction effect of a particular 
combination of instructional area and 
facilities. 
e^jk = random error or deviation. 
Analysis of covariance 
Yijk = u+Ai+Cj+(AC)ij +B1X1+B2X2...Bexg + e^jk 
where : 
^iik ~ an individual observation, i=l,2; 
•' i=l,2; k=1...200. 
u = the grand mean of observations. 
Ai = the effect due to instructional area, 
i=l,2. 
Cj = the effect due to shared or separate 
facilities, j=l,2. 
(AC)ij = interactional effect of a particular 
combination of instructional area and 
facilities. 
En B2 ...Bg = partial regression coefficient of 
' ' Y on X^...Xg. 
^1^2***^6 ~ the deviation of any covariate (X) 
from the covariate mean (X). 
®ijk ~ random error or deviation. 
Stepwise regression 
Yijk = ®o + ®1^1 + B2X2...B6X6 + e^jk 
where : 
= individual group mean 
Bo = intercept of vertical axis 
B2...Bg = partial regression coefficient of Y on 
X^•••Xg. 
x^'-'Xg = the deviation of the mean of any (X) 
from the overall mean (X). 
®ijk ~ random error or deviation. 
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FINDINGS 
Introduction 
A stratified sample of 200 teachers was randomly 
selected to gather data for this study. Responses to the 
survey instrument were received from 168 (84%) of the teachers 
surveyed. In cases where data was incomplete a request for 
the missing information was sent to the instructor concerned 
(Appendix 5). 
The findings of this study were based on 162 (81%) of the 
questionnaires. Each one of these survey instruments was 
placed into one of four categories according to the curriculum 
taught and whether or not facilities were shared. The four 
groups were : 
1. Agriculture - shared facilities 
Agricultural mechanics taught in laboratories which 
were shared with industrial arts in at least two 
laboratory (shop) areas. The number of teachers in 
this group was 42. 
2. Agriculture - separate facilities 
Agricultural mechanics taught in laboratories used 
either exclusively by agricultural students, or where 
no more than one unit shop area was shared with 
industrial arts. The number of teachers in this 
group was 42. 
3. Industrial Arts - shared facilities 
36 
Industrial arts taught in laboratories which were 
shared with industrial arts in at least two labora­
tory (shop) areas. The number of teachers in this 
group was 41. 
4. Industrial Arts - separate facilities 
Industrial arts taught in laboratories used either 
exclusively by industrial arts students, or where no 
more than one unit shop area was shared with agri­
cultural mechanics. The number of teachers in this 
group was 37. 
The responses of teachers to sections dealing with objec­
tives, curricula, problems and recommendations were given on a 
one to ten scale as explained in Appendix 6. Those items 
which were considered to be important were given scores above 
5.000. Unimportant items were designated numbers 5.000 or 
below. 
Null hypotheses were formulated for all phases of teacher 
characteristics, the curricula taught and the recommended 
changes for each curriculum. All hypotheses were^tested first 
by an analysis of variance test. If differences were noted 
among at least two groups then a least significant differences 
test was used to identify which groups were affected. In 
addition an analysis of covariance test was computed to 
determine if one or more of six specified covariates produced 
a significant change in F value. 
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Enrollment of Schools Surveyed 
A map showing the location of the 94 schools which 
supplied information for this study is presented in Appendix 7. 
With regard to total school enrollment it was observed in 
Table 5 that enrollment in schools which utilized separate 
facilities was larger than enrollment where facilities were 
shared between vocational agriculture and industrial arts. 
When enrollment figures within departments were studied 
it was noticed that a larger number of students were served by 
the industrial arts departments than by the vocational agri­
culture departments. 
Table 5. Mean enrollment in schools 
Enrollment in 
vocational agri-
Total school culture or indus-
enrollment trial arts dept. 
All groups 
Agriculture curricula 
shared facilities 
separate facilities 
Industrial Arts curricula 
shared facilities 
separate facilities 
563.015 79.856 
385.000 46.600 
720.459 58.205 
443.903 86.781 
774.600 127.838 
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Two hypotheses were formulated to statistically examine 
differences which might exist between the four groups with 
regard to the total enrollment of the schools and the number 
of students within vocational agriculture and industrial arts 
departments. 
Null hypothesis number 1: There are no significant 
differences among means of the four groups on the total en­
rollment of the schools. 
An analysis of variance test was conducted on the means 
of responses to school enrollment. The results are presented 
in Table 6. 
It was observed in Table 6 that an F statistic of 6.894 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning total 
Table 6. Analysis of variance of mean scores of responses to 
total enrollment within the schools surveyed 
Source of 
variation d.f. S.S. M.S. F^ 
Between groups 3 366.183 122.061 6.894** 
Within groups 158 2797.329 17.705 
Total 161 3163.512 
**Significant beyond the one per cent level. 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
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enrollment of the schools surveyed was rejected at the .01 
level. To determine which of the means were significantly 
different a least significant differences test was made on all 
mean differences. The mean differences and the test results 
are presented in Table 7. 
Table 7. Least significant differences test between school 
enrollment means 
Groupé 
Groups II III IV 
I 
II 
III 
3.354** 0.589 
2.765* 
3.896** 
0.542 
3.307** 
*Significant beyond the five per cent level. 
**Significant beyond the one per cent level. 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
It was noted in Table 7 that a significant difference at 
the .01 level was found in total school enrollments between 
the means of those schools which share facilities and those 
schools which have separate facilities. It was therefore con­
cluded that schools with larger enrollments more frequently 
provide separate facilities for industrial arts and vocational 
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agriculture programs. 
Null hypothesis number 2: There are no significant dif­
ferences among means of the four groups on the enrollment 
within agricultural mechanics or industrial arts courses. 
An analysis of variance test was conducted on the means 
of responses to enrollment in agricultural mechanics and in­
dustrial arts courses. The results are presented in Table 8. 
Table 8. Analysis of variance of mean scores of responses to 
enrollment in agricultural mechanics and industrial 
arts courses 
Source of 
variation d.f, S.S. M.S. F& 
Between groups 3 151705.591 50568.530 12.512** 
Within groups 158 638564.810 4041.549 
Total 161 790270.401 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
It was observed in Table 8 that an F statistic of 12.512 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning departmental 
enrollment was rejected at the .01 level. To determine which 
of the means were significantly different a least significant 
differences test was made on all mean differences. The mean 
differences and the test results are presented in Table 9. 
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Table 9. Least significant differences test between mean 
enrollment in agricultural mechanics and industrial 
arts courses 
Groups II 
Group' 
III IV 
I 11.605 40.810** 81.238** 
II 28.567* 69.633** 
III 41.057** 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
It was noted in Table 9 that a significant difference 
above the .05 level was present between the mean enrollment in 
vocational agriculture departments and the mean enrollment in 
industrial arts departments. Industrial arts areas had the 
highest enrollment with the separate facilities group signifi­
cantly higher than the shared facilities group. 
Length of Teacher Tenure 
Two questions were asked to determine the experience of 
each teacher. First, the total number of years employed in 
the teaching profession and second, the number of years during 
which each respondee had been teaching at the school where he 
was presently employed. 
Table 10 shows the mean number of years that the teachers 
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Table 10. Mean number of years employed in the teaching 
profession 
Total years 
employed 
Years employed at 
present school 
All groups 10.135 6.538 
Agriculture curricula 
sha-red facilities 8 .275 6.225 
separate facilities 10.250 7.159 
Industrial Arts curricula 
shared facilities 10.122 5.146 
separate facilities 11.893 7.622 
surveyed had been employed in the teaching profession. It was 
observed that the years of tenure of teachers using separate 
facilities were slightly higher than those experienced by 
teachers who use facilities which were shared between voca­
tional agriculture and industrial arts. The average teacher 
had gained more than one-half of his experience in the school 
where he was currently employed. 
Two hypotheses were formulated to examine whether sig­
nificant differences existed between the four groups with 
regard to the tenure of teachers. 
Null hypothesis number 3: There are no significant dif­
ferences among means of the four groups on the total number of 
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years of teaching experience. 
An analysis of variance test was conducted on the means 
of responses to the number of years teaching. The results are 
presented in Table 11. 
Table 11. Analysis of variance of mean scores of responses to 
total number of years employed in the teaching 
profession 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 253.033 84.344 1.262 
Within groups 158 10558.183 66.824 
Total 161 10811.216 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
It was observed in Table 11 that an F statistic of 1.262 
was derived from this test. Hence the null hypothesis that 
there were no differences among means with regard to the total 
number of years of teaching experience could not be rejected. 
Null hypothesis number 4: There are no significant dif­
ferences among means of the four groups on the number of years 
teaching at the school where they are currently employed. 
An analysis of variance test was conducted on the means 
of responses to the number of years teaching at the present 
school. The results are presented in Table 12. 
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Table 12. Analysis of variance of mean scores of responses to 
the number of years teaching at the school where 
presently employed 
Source of 
variation d.f. S.S. M.S. F 
Between groups 3 143.715 47.905 1.245 
Within groups 158 6078.686 38.473 
Total 161 6222.401 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
It was observed in Table 12 that an F statistic of 1.245 
was derived from this test. Hence the null hypothesis that 
there were no differences among means with regard to the 
number of years teaching at the school where currently em­
ployed could not be rejected. 
Academic Qualifications Earned by Teachers 
The academic qualifications of each teacher were studied 
with regard to the degrees which had been earned and to the 
number of hours within these degrees which were devoted to 
laboratory (shop) related courses. 
Degrees earned 
It was observed in Table 13 that all teachers possessed 
either bachelors or masters degrees. The most frequently held 
degree was the bachelors degree. Other qualifications in 
Table 13. Academic qualifications earned by teachers (I) 
Agriculture Curricula Industrial Arts Curricula 
shared separate shared separate 
facilities facilities facilities facilities Total 
No degree 0 0 0 0 0 
B.A. or B.Sc. 21 10 22 9 62 
Bachelors degree 
+ 15 sem. hours 14 20 8 14 56 
M.A., M.Sc., M.Ed. 5 9 11 10 35 
Masters degree 
+ 15 sem. hours 2 3 0 4 9 
Ph.D. or Ed.D. 0 0 0 0 0 
Total 42 42 41 37 162 
Table 14. Academic qualifications earned by teachers (II) 
Agriculture Curricula 
shared separate 
facilities facilities 
Industrial Arts Curricula 
shared 
facilities 
separate 
facilities Total 
B.A. or B.Sc. 
Bachelors degree 
+ 15 sem. hours 
Masters degree 
21 
14 
7 
10 
20 
12 
2 2  
8 
11 
14 
14 
62 
56 
44 
Total 42 42 41 37 162 
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order of frequency were bachelors plus 15 semester hours, mas­
ters degree and masters degree plus 15 semester hours. For 
the purpose of statistical analysis the data was re-grouped 
into three categories. The cells labeled "no degree" and 
"Ph.D. or Ed.D." were empty therefore these categories were 
eliminated. All persons holding masters degrees were placed 
in one category: Table 14. 
The following hypothesis was formulated to examine the 
relationship between degrees earned and curriculum taught. 
Null hypothesis number 5: The curriculum taught by an 
instructor is independent of the level of degree which he 
holds. 
A chi-square test was conducted on the frequency of 
responses to the three categories of level of degree shown in 
Table 14. A value of 16.408 was computed by this test which, 
when compared to the table value with 6 degrees of freedom, 
is found to be significant above the .05 level. (Table value 
with 6 d.f. at .05 level = 12.592.) 
It was thus concluded that the curriculum taught by the 
instructor is not independent of the degree which he holds. 
Teachers who used shared facilities, as a group, held more 
bachelors degrees. Conversely, teachers in the separate 
facilities categories possessed higher qualifications in 
general. Specifically these higher qualifications were 
bachelors degree plus 15 semester hours or a masters degree. 
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College/university credit hours 
in laboratory related courses 
The number of college or university credit hours earned 
in laboratory (shop) related courses were reported. These 
were converted to semester hours if not originally recorded as 
such. The mean number of credit hours for the four groups is 
shown in Table 15. 
Table 15. Mean number of semester credit hours earned in 
laboratory related courses 
Agriculture Curricula Industrial Arts Curricula 
All shared separate shared separate 
groups facilities facilities facilities facilities 
37.516 17.500 17.886 58.463 56.215 
It was observed that the mean responses of the two in­
dustrial arts groups were close to one another as were the two 
vocational agriculture groups. However, the mean scores of 
the industrial arts respondees were approximately three times 
larger than those of the vocational agriculture respondees. 
The following hypothesis was established to examine the 
data for significant differences among means of the four 
groups with respect to the number of college credit hours in 
laboratory related courses. 
Null hypothesis number 6: There are no significant 
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differences among means of the four groups on the number of 
college/university credit hours earned in shop (laboratory) 
related courses. 
An analysis of variance test was conducted on the means 
of responses to the number of credit hours earned. The 
results are presented in Table 16. 
Table 16. Analysis of variance of mean scores of responses to 
semester credit hours earned by teachers in labora­
tory related courses 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 63829.547 21276.516 26.820** 
Within groups 158 125342.897 793.309 
Total 161 189172.444 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
It was observed in Table 16 that an F statistic of 26.820 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning the number of 
credit hours earned by teachers in laboratory related courses 
was rejected at the .01 level. To determine which of the 
means were significantly different a least significant dif­
ferences test was made on all mean differences. The mean 
differences and the test results are presented in Table 17. 
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Table 17. Least significant differences test between mean 
number of credit hours earned in laboratory related 
courses 
Groupé 
Groups II III IV 
I 
II 
III 
0.386 40.963** 
40.577** 
38.715** 
38.329** 
2.248 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
It was noted in Table 17 that the mean responses of both 
industrial arts groups were significantly higher at the .01 
level than the means of either of the vocational agriculture 
groups. It was therefore concluded that the number of college 
or university credits earned in shop (laboratory) related 
courses by the industrial arts teachers surveyed is consider­
ably higher than the credits earned by vocational agriculture 
teachers. 
Non-teaching Work Experience 
Responses to questions concerning experience in work 
situations outside the field of teaching were originally re­
corded in four categories: Appendix 1, page 148, item #7. 
Due to possible ambiguities which might exist concerning the 
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category under which sepcific jobs were classified, all non-
teaching work experience was considered as a single category. 
The mean number of years of work experience other than teach­
ing is recorded in Table 18. 
Table 18. Mean number of years of non-teaching work 
experience 
Agriculture Curricula Industrial Arts Curricula 
All shared separate shared separate 
groups facilities facilities facilities facilities 
4.449 4.000 4.637 2.537 6.622 
It was observed that the mean number of years of work 
experience varied from 6.622 in the industrial arts separate 
facilities group to 2.537 in the industrial arts shared 
facilities category. 
The following hypothesis was formulated to test for any 
possible significant differences between the four groups with 
respect to non-teaching work experience. 
Null hypothesis number 7 : There are no significant dif­
ferences among means of the four groups on the years of work 
experience outside the field of education. 
An analysis of variance test was conducted on the means 
of responses to years of work experience. The results are 
presented in Table 19. 
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Table 19. Analysis of variance of mean scores of responses to 
the number of years of work experience outside the 
field of education 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 333.840 111.280 2.543 
Within groups 158 6915.080 43.766 
Total 161 7248.920 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
It was observed in Table 19 that an F statistic of 2.543 
was derived from this test and the null hypothesis that there 
were no differences among means with regard to years of work 
experience outside of education could not be rejected. 
Types of Facilities Shared 
A question basic to the arrangement of the four groups 
under comparison in this study was that concerning facilities 
shared between the industrial arts and vocational agriculture 
groups. 
It was noted in Table 20 that the frequency of type of 
facility shared varied greatly. Laboratory areas most often 
combined by the two curricula were welding, woodworking, power 
mechanics and general metalworking. Less frequently shared 
were the areas of electricity and drafting. 
Table 20. Frequency of types of facilities shared 
Agriculture Curricula Industrial Arts Curricula 
shared separate shared separate 
Laboratory area facilities facilities facilities facilities^ 
Woodworking 34 0 29 2 
Drafting 10 0 8 0 
General metalworking 30 0 23 0 
Welding 37 8 32 2 
Power mechanics 29 5 25 3 
Electricity 17 0 10 0 
^Separate facilities were defined as no more than one laboratory (shop) area 
used by both agricultural mechanics and industrial arts classes. 
Table 21. Frequency of types of courses of study used most often to determine the 
content of laboratory (shop) courses 
Agriculture Curricula Industrial Arts Curricula 
shared separate shared separate 
Course of study facilities facilities facilities facilities 
Local school district 0 3 1 1 
State of Iowa 2 3 5 1 
Other state or school district 1 0 0 1 
Self-prepared 32 32 20 24 
Textbooks 0 3 2 2 
None 0 0 1 1 
Combination of more than one 
of the above categories 6 2 12 8 
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Course of Study 
Instructors were requested to state the course of study 
or curriculum guide which they used most frequently. Table 21 
depicted that the most frequently used course of study for 
each of the four groups was that which was prepared by the 
individual teacher. Other types of curriculum guides or other 
materials were used relatively infrequently. 
Objectives 
Information analyzed thus far in this study was concerned 
with personal qualifications of the teacher and characteris­
tics of the school where he taught. This section is devoted 
to an analysis of the objectives of each curriculum taught. 
The objectives as listed in Appendix 1, page 149, part 1 
and in Table 22 are a combined list of industrial arts and 
vocational agriculture objectives. Mean scores greater than 
5.000 were received from all groups. These scores indicate 
that all ten objectives were considered to be important by 
each one of the four groups. The total mean of all groups, 
individual group means and the rank order of each mean is 
given in Table 22. 
Hypotheses were stated for each of the ten objectives to 
determine whether significant differences exist between the 
emphasis placed on each one by the four different groups. 
Null hypothesis number 8: There are no significant dif­
ferences among means of the four groups on objective number 
Table 22. Mean scores of responses to all objectives 
Objective All 
number Objective groups 
1 To develop competencies needed by 7.374 
individuals engaged in or preparing for 
a specified occupation. 
2 To develop reasonable skill in the use 8.746 
of tools and machines. 
3 To develop an understanding and appreci- 8.376 
ation for career opportunities and the 
preparation needed to enter and progress 
in an occupation. 
4 To develop desirable safety habits. 9.262 
5 To develop the ability to secure satis- 7.059 
factory placement and to advance in an 
occupation through a program of 
continuing education. 
6 To develop problem solving skills 8.391 
relating to materials and processes. 
7 To develop consumer knowledge and 7.486 
appreciation and use of industrial 
products. 
8 To develop an understanding of our 7.199 
technical culture. 
9 To develop abilities in human relations 7.888 
essential to a person's chosen 
occupation. 
10 To develop abilities needed to exercise 8.086 
and follow effective leadership in ful­
filling occupational, social and civic 
responsibilities. 
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Agriculture Industrial Arts 
shared ! separate shared separate 
mean rank mean rank mean rank mean rank 
8.075 7 7.977 8 6.903 9 6.541 
8.875 1 8.728 3 8.732 2 8.649 
8.575 3 9.023 2 8.122 3 7.784 
8.645 2 9.159 1 9.391 1 9.853 1 
7.325 8 8.091 7 6.415 10 6.405 10 
8.400 5 8.500 5 7.891 5 8.775 
6.975 9 7.023 9 8.000 4 7.946 
6.765 10 6.978 10 7.610 8 7.443 
8.200 6 8.500 5 7.366 7 7.486 
8.575 3 8.540 4 7.439 6 7.784 
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one, that is: "To develop competencies needed by individuals 
engaged in or preparing for a specified occupation." 
An analysis of variance test was conducted on the means 
of responses to objective number one. The results are pre­
sented in Table 23. 
Table 23. Analysis of variance of mean scores of responses to 
objective number one 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 70.369 23.456 4.664** 
Within groups 158 794.551 5.029 
Total 161 864.920 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
It was observed in Table 23 that an F statistic of 4.664 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning objective 
number one was rejected at the .01 level. To determine which 
of the means were significantly different a least significant 
differences test was made on all mean differences. The mean 
differences and the test results are presented in Table 24. 
It was noted in Table 24 that the mean responses of the 
vocational agriculture groups were significantly higher. 
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Table 24. Least significant differences test between means on 
objective nvonber one 
Groupé 
Groups II III IV 
I 
II 
III 
0.098 1.172* 
1.074* 
1.534** 
1.436** 
0. 362 
^Treatment numbers represent the following; I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
beyond the .05 level, than the industrial arts group means. 
No significant differences were present within each of the two 
curricula with regard to objective number one. It was there­
fore concluded that a greater emphasis was placed on the 
objective: "To develop competencies needed by individuals 
engaged in or preparing for a specified occupation" by the 
vocational agriculture groups. 
Null hypothesis number 9: There are no significant dif­
ferences among means of the four groups on objective number 
two, that is: "To develop reasonable skill in the use of 
tools and machines." 
An analysis of variance test was conducted on the means 
of responses to objective number two. The results are pre­
sented in Table 25. 
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Table 25. Analysis of variance of mean scores of responses to 
objective number two 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 1.040 0.347 0.131 
Within groups 158 417.583 2.643 
Total 161 418.623 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
It was observed in Table 25 that an F statistic of 0.131 
was derived from this test and the null hypothesis that there 
were no differences among means with regard to objective 
number two could not be rejected. 
Null hypothesis number 10: There are no significant dif­
ferences among means of the four groups on objective number 
three, that is: "To develop an understanding and appreciation 
for career opportunities and the preparation needed to enter 
and progress in an occupation." 
An analysis of variance test was conducted on the means 
of responses to objective number three. The results are pre­
sented in Table 26. 
It was observed in Table 26 that an F statistic of 5.747 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning objective 
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Table 26. Analysis of variance of mean scores of responses to 
objective number three 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 35.507 11.856 5.747** 
Within groups 158 325.413 2.060 
Total 161 360.920 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
Table 27. Least significant differences test between means on 
objective number three 
Groupé 
Groups II III IV 
I 
II 
III 
0.448 0.453 
0.901** 
0.791* 
1.239** 
0.338 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
number three was rejected at the .01 level. To determine 
which of the means were significantly different a least sig­
nificant differences test was made on all mean differences. 
The mean differences and the test results are presented in 
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Table 27. 
It was noted in Table 27 that significant differences at 
the .01 level existed between the vocational agriculture 
separate facilities group mean and both industrial arts group 
means with respect to objective number three. Therefore it 
was concluded that the objective; "To develop an understand­
ing and appreciation for career opportunities and the prepara­
tion needed to enter and progress in an occupation," was 
particularly emphasized by the agriculture separate facilities 
group. 
Null hypothesis number 11: There are no significant dif­
ferences among means of the four groups on objective number 
four, that is: "To develop desirable safety habits." 
An analysis of variance test was conducted on the means 
of responses to objective number four. The results are pre­
sented in Table 28. 
Table 28. Analysis of variance of mean scores of responses to 
objective number four 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 1.339 0.446 0.247 
Within groups 158 285.772 1.809 
Total 161 287.111 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
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It was observed in Table 28 that an F statistic of 0.247 
was derived from this test and the null hypothesis that there 
were no differences among means with regard to objective 
number four could not be rejected. 
Null hypothesis number 12 ; There are no significant dif­
ferences among means of the four groups on objective number 
five, that is: "To develop the ability to secure satisfac­
tory placement and to advance in an occupation through a pro­
gram of continuing education." 
An analysis of variance test was conducted on the means 
of responses to objective number five. The results are pre­
sented in Table 29. 
It was observed in Table 29 that an F statistic of 5.070 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning objective 
Table 29. Analysis of variance of mean scores of responses to 
objective number five 
Source of 
variation d.f. S.S. M.S. F^ 
Between groups 3 82.330 27.443 5.070** 
Within groups 158 855.281 5.413 
Total 161 937.611 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
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number five was rejected at the .01 level. To determine which 
of the means were significantly different a least significant 
differences test was made on all mean differences. The mean 
differences and the test results are presented in Table 30. 
Table 30. Least significant differences test between means on 
objective number five 
Groupé 
Groups II III IV 
I 
II 
III 
0.766 0.910 
1.676** 
0.920 
1.686** 
0.010 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
It was noted in Table 30 that the mean responses of the 
vocational agriculture separate facilities group was signifi­
cantly higher at the .01 level than the means of either of the 
industrial arts groups. It was thus concluded that the 
objective: "To develop an ability to secure satisfactory 
placement and to advance in an occupation through a program of 
continuing education," was particularly emphasized by the 
agriculture separate facilities group. 
Null hypothesis number 13: There are no significant 
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differences among means of the four groups on objective number 
six, that is: "To develop problem solving skills relating to 
materials and processes." 
An analysis of variance test was conducted on the means 
of responses to objective number six. The results are pre­
sented in Table 31. 
Table 31. Analysis of variance of mean scores of responses to 
objective number six 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 0.788 0.263 0.117 
Within groups 158 355.928 2.253 
Total 161 356.716 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
It was observed in Table 31 that an F statistic of 0.117 
was derived from this test and the null hypothesis that there 
were no differences among means with regard to objective 
number six could not be rejected. 
Null hypothesis number 14; There are no significant dif­
ferences among means of the four groups on objective number 
seven, that is; "To develop consumer knowledge and appreci­
ation and use of industrial products." 
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An analysis of variance test was conducted on the means 
of responses to objective number seven. The results are pre­
sented in Table 32. 
Table 32. Analysis of variance of mean scores of responses to 
objective number seven 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 38.502 12.834 3.415* 
Within groups 158 593.844 3.759 
Total 161 632.346 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
It was observed in Table 32 that an F statistic of 3.415 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning objective 
number seven was rejected at the .05 level. To determine 
which of the means were significantly different a least sig­
nificant differences test was made on all mean differences. 
The mean differences and the test results are presented in 
Table 33. 
It was noted in Table 33 that the mean responses of both 
industrial arts groups were significantly higher at the .05 
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Table 33. Least significant differences test between means on 
objective number seven 
Group' 
Groups II III IV 
I 0.048 1.025* 0.971* 
II 0.977* 0.923* 
III 0.054 
^Treatment numbers represent the following : I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
level than the means of either of the vocational agriculture 
groups. It was therefore concluded that a greater emphasis 
was placed on the objective; "To develop consumer knowledge 
and appreciation and use of industrial products" by the 
industrial arts groups. 
Null hypothesis number 15: There are no significant dif­
ferences among means of the four groups on objective number 
eight, that is: "To develop an understanding of our technical 
culture." 
An analysis of variance test was conducted on the means 
of responses to objective number eight. The results are pre­
sented in Table 34. 
It was observed in Table 34 that an F statistic of 1.711 
was derived from this test and the null hypothesis that there 
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Table 34. Analysis of variance of mean scores of responses to 
objective number eight 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 18.278 6.093 1.711 
Within groups 158 562.790 3.562 
Total 161 581.068 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
were no differences among means with regard to objective 
number eight could not be rejected. 
Null hypothesis number 16 ; There are no significant dif­
ferences among means of the four groups on objective number 
nine, that is: "To develop abilities in human relations 
essential to a person's chosen occupation." 
An analysis of variance test was conducted on the means 
of responses to objective number nine. The results are pre­
sented in Table 35. 
It was observed in Table 35 that an F statistic of 4.143 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning objective 
number nine was rejected at the .01 level. To determine which 
of the means were significantly different a least significant 
differences test was made on all mean differences. The mean 
67 
Table 35. Analysis of variance of mean scores of responses to 
objective number nine 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 37.456 12.485 4.143* 
Within groups 158 476.155 3.014 
Total 161 513.611 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
Table 36. Least significant differences test between means on 
objective number nine 
Groupé 
Groups II III IV 
I 0.300 0.834* 0.714 
II 1.134** 1.014** 
III 0.120 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
differences and the test results are presented in Table 36. 
It was noted in Table 36 that the mean responses of the 
vocational agriculture separate facilities group was signifi­
cantly higher at the .01 level than either of the industrial 
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arts groups. Significance at the .05 level was also found 
between the agriculture shared facilities group and the in­
dustrial arts shared facilities group. It was therefore con­
cluded that a greater emphasis was placed on the objective: 
"To develop abilities in human relations essential to a 
person's chosen occupation" by vocational agriculture groups. 
Null hypothesis number 17; There are no significant dif­
ferences among means of the four groups on objective number 
ten, that is: "To develop abilities needed to exercise and 
follow effective leadership in fulfilling occupational social 
and civic responsibilities." 
An analysis of variance test was conducted on the means 
of responses to objective number ten. The results are pre­
sented in Table 37. 
Table 37. Analysis of variance of mean scores of responses to 
objective number ten 
Source of 
variation d.f. S.S. M.S. F 
Between groups 3 39.368 13.123 5.528** 
Within groups 158 375.052 2.374 
Total 161 414.420 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
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It was observed in Table 37 that an F statistic of 5.528 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning objective 
number ten was rejected at the .01 level. To determine which 
of the means were significantly different a least significant 
differences test was made on all mean differences. The mean 
differences and the test results are presented in Table 38, 
Table 38. Least significant differences test between means on 
objective number ten 
Groupé 
Groups II III IV 
I 0,035 1.136** 0.791* 
II 1.101** 0.756* 
III 0.345 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
It was noted in Table 38 that the mean responses of both 
vocational agriculture groups were significantly higher above 
the .05 level than either of the industrial arts groups. It 
was therefore concluded that a greater emphasis was placed on 
the objective: "To develop abilities needed to exercise and 
follow effective leadership in fulfilling occupational social 
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and civic responsibilities" by the vocational agriculture 
groups. 
Ten objectives were studied on the previous pages to 
examine if any differences existed between the four groups 
with respect to the emphasis placed on these objectives. Dif­
ferences between at least two of the four groups were found to 
be present when objectives numbers 1, 3, 5, 7, 9 and 10 were 
studied. The null hypotheses that there were no differences 
with regard to each of the four group's responses to objec­
tives 2, 4, 6 and 8 could not be rejected. 
Curricula 
Findings reported prior to this section have included the 
general characteristics of the teachers, the schools where 
they were employed and the objectives of their programs. Each 
unit area of the curricula taught in the agricultural mechan­
ics and industrial arts departments was also examined and the 
results presented on the following pages. 
General 
Responses were received to a section entitled "general." 
This area identified factors which were common to several shop 
(laboratory) areas (Appendix 1, page 149, part 2). Table 39 
states the overall mean and the mean for each one of the four 
groups studied. 
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Table 39. Mean responses to general area: factors common to 
several shop areas 
Agriculture Curricula Industrial Arts Curricula 
All shared separate shared separate 
groups facilities facilities facilities facilities 
7.796 7.899 7.783 7,539 7.962 
In order to statistically test for possible differences 
between the four groups the following hypothesis was stated ; 
Null hypothesis number 18: There are no significant dif­
ferences among means of the four groups on the emphasis placed 
in a "general" area which identifies factors common to several 
shop areas. 
An analysis of variance test was conducted on the means 
Table 40. Analysis of variance of mean scores of responses to 
the "general" area 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 1661.748 553.916 0.973 
Within groups 158 89916.696 569.093 
Total 161 91578.444 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
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of responses to the "general" area. The results are presented 
in Table 40. 
It was observed in Table 40 that an F statistic of 0.97 3 
was derived from this test and the null hypothesis that there 
were no differences among means with regard to the general 
area could not be rejected. 
Unit shop (laboratory) areas 
Areas within a specified curriculum were identified 
according to conventional unit shop (laboratory) areas. These 
unit areas are listed in Table 41 together with responses of 
each of the four groups. 
Table 42 identifies those unit areas which received mean 
responses greater than 5.000. It was observed in Table 42 
that the four unit areas of welding, woodworking, power 
mechanics and general metals were considered by teachers in 
all four groups as important areas in their present teaching 
program. 
Hypotheses were formulated to examine any differences 
which might be present between the four groups with respect 
to the following 13 unit shop areas: ^ 
Drafting 
Woodworking 
Building construction 
Welding 
General metalworking 
Table 41. Mean responses to curricula currently taught 
Agriculture Industrial Arts 
Variable All groups shared separate shared separate 
number mean rank mean rank mean rank mean rank mean rank 
12 Drafting 5. 400 5 4. 301 10 3. 709 9 6. 528 3 7. 063 1 
13 Woodwkg 6. 416 2 5. 963 6 5. 828 5 7. 053 1 6. 819 2 
14 Bldg constn 5. 341 6 6. 360 4 6. 380 3 4. 377 7 4. 248 7 
15 Welding 7. 304 1 8. 112 1 7. 977 1 6. 998 2 6. 131 3 
16 Gen metals 5. 733 4 5. 824 8 5. 240 7 5. 996 4 5. 871 5 
17 Electricity 5. 095 7 5. 843 7 5. 197 8 4. 958 6 4. 383 6 
18 Electronics 2. 720 11 2. 002 12 2. 114 11 3. 269 8 3. 496 8 
19 Plastics 2. 522 12 2. 243 11 1. 947 12 3. 037 10 2. 861 9 
20 Printing 1. 802 13 1. 914 13 1. 779 13 1. 976 13 1. 538 13 
21 Power mech 6. 062 3 6. 517 3 6. 223 4 5. 551 5 5. 957 4 
22 Ind & bus 3. 495 10 4. 804 9 3. 545 10 3. 042 9 2. 591 10 
24 Irrig & soils 3. 956 9 5. 968 5 5. 766 6 2. 119 12 1. 973 11 
25 Farm machin 4. 858 8 7. 572 2 7. 895 2 2. 327 11 1. 639 12 
Table 42. Curricula areas currently taught which received mean scores higher than 
5.00: ranked in order of importance 
Agriculture Curricula Industrial Arts Curricula 
Rank shared facilities separate facilities shared facilities separate facilities 
1 Welding 8 . 112 Welding 7. 977 Woodwkg 7 . 053 Drafting 7. 063 
2 Farm machin 7. 572 Farm machin 7. 895 Welding 6. 998 Woodwkg 6. 819 
3 Power mech 6. 517 Bldg constn 6. 380 Drafting 6. 528 Welding 6. 131 
4 Bldg constn 6. 360 Power mech 6. 223 Gen metals 5. 996 Power mech 5. 957 
5 Irrig & 
soils 
5. 968 Woodwkg 5. 828 Power mech 5. 551 Gen metals 5. 871 
6 Woodwkg 5. 963 Irrig & 
soils 
5. 776 
7 Electricity 5. 843 Gen metals 5. 240 
8 Gen metals 5. 824 Electricity 5. 197 
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Electricity 
Electronics 
Plastics 
Printing 
Power mechanics 
Industry and business procedures 
Irrigation and soils 
Farm machinery 
Null hypothesis number 19; There are no significant dif­
ferences among means of the four groups on the emphasis placed 
in the unit area of drafting. 
An analysis of variance test was conducted on the means 
of responses to the "drafting" area. The results are pre­
sented in Table 43. 
It was observed in Table 43 that an F statistic of 28.128 
Table 43. Analysis of variance of mean scores of responses to 
the drafting area 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 144641.921 48213.974 28.128** 
Within groups 158 270824.925 1714.082 
Total 161 415466.846 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
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Table 44. Least significant differences test between drafting 
means 
Groupé 
Groups II III IV 
I 12.439 46.772** 57.999** 
II 59.211** 70.438** 
III 11.227 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning the area of 
drafting was rejected at the .01 level. To determine which of 
the means were significantly different a least significant 
differences test was made on all mean differences. The mean 
differences and the test results are presented in Table 44. 
It was noted in Table 44 that the mean responses of both 
industrial arts groups were significantly higher beyond the 
.01 level than the means of either of the vocational agricul­
ture groups. It was therefore concluded that a greater 
emphasis was placed on instruction in the unit area of draft­
ing by industrial arts groups. 
Null hypothesis number 20: There are no significant dif­
ferences among means of the four groups on the emphasis placed 
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in the unit area of woodworking. 
An analysis of variance test was conducted on the means 
of responses to the woodworking area. The results are pre­
sented in Table 45. 
Table 45. Analysis of variance of mean scores of responses to 
the woodworking area 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 11788.973 3929.658 4.189** 
Within groups 158 148228.539 938.155 
Total 161 160017.512 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
It was observed in Table 45 that an F statistic of 4.189 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning the area of 
woodworking was rejected at the .01 level. To determine which 
of the means were significantly different a least significant 
differences test was made on all mean differences. The mean 
differences and the test results are presented in Table 46. 
It was noted in Table 46 that the mean responses of both 
industrial arts groups were significantly higher, beyond the 
.05 level, than the means of either of the vocational 
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Table 46. Least significant differences test between wood­
working means 
Groupé 
Groups II III IV 
I 
II 
III 
2.150 17.454** 
19.604** 
13.708* 
15.858* 
3.746 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
agriculture groups. It was therefore concluded that a greater 
emphasis was placed on instruction in the unit area of wood­
working by the industrial arts groups. 
Null hypothesis number 21; There are no significant dif­
ferences among means of the four groups on the emphasis placed 
in the unit area of building construction. 
An analysis of variance test was conducted on the means 
of responses to the building construction area. The results 
are presented in Table 47. 
It was observed in Table 47 that an F statistic of 10.755 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning the area of 
building construction was rejected at the .01 level. To 
determine which of the means were significantly different a 
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Table 47. Analysis of variance of mean scores of responses to 
the building construction area 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 221821.125 73940.375 10.755** 
Within groups 158 1086283.375 6875-211 
Total 161 1308104.500 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
Table 48. Least significant differences tcot between building 
construction means 
Groupé 
Groups II III IV 
I 0.707 71.414** 76.057** 
II 72.121** 76.764** 
III 4.643 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
least significant differences test was made on all mean dif­
ferences. The mean differences and the test results are pre­
sented in Table 48. 
It was noted in Table 48 that the mean responses of both 
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vocational agriculture groups were significantly higher beyond 
the .01 level than the means of either of the industrial arts 
groups. It was therefore concluded that a greater emphasis 
was placed on instruction in the unit area of building con­
struction by the vocational agriculture groups. 
Null hypothesis number 22 ; There are no significant dif­
ferences among means of the four groups on the emphasis placed 
in the unit area of welding. 
An analysis of variance test was conducted on the means 
of responses to the welding area. The results are presented 
in Table 49. 
It was observed in Table 49 that an F statistic of 8.913 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning the area of 
Table 49. Analysis of variance of mean scores of responses to 
the welding area 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 67975.955 22658.652 8.913* 
Within groups 158 401673.057 2542.235 
Total 161 469649.012 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
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Table 50. Least significant differences test between welding 
means 
Groupé 
Groups II III IV 
I 3.491 28.949** 51.496** 
II 25.458* 48.005** 
III 22.547* 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
welding was rejected at the .01 level. To determine which of 
the means were significantly different a least significant 
differences test was made on all mean differences. The mean 
differences and the test results are presented in Table 50. 
It was noted in Table 50 that the mean responses of all 
groups were significantly different from one another, above 
the .05 level, with the exception of the two agriculture 
groups. It was therefore concluded that although insufficient 
evidence was found to show differences between vocational 
agriculture groups a greater emphasis was placed on instruc­
tion in welding by agriculture teachers when compared to 
industrial arts teachers. In addition the industrial arts 
shared facilities group received more welding instruction than 
the industrial arts separate facilities group. 
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Null hypothesis number 23: There are no significant dif­
ferences among means of the four groups on the emphasis placed 
in the unit area of general metals. 
An analysis of variance test was conducted on the means 
of responses to the general metals area. The results are 
presented in Table 51. 
Table 51. Analysis of variance of mean scores of responses to 
the general metals area 
Source of 
variation d.f. S.S. M.S. F 
Between groups 3 7037.421 2345.807 0.991 
Within groups 158 373865.739 2366.2389 
Total 161 380903.160 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
It was observed in Table 51 that an F statistic of 0.991 
was derived from this test and the null hypothesis that there 
were no differences among means with regard to the general 
metals area could not be rejected. The enrollment of the 
industrial arts and vocational agriculture departments was 
used as a covariate and the unadjusted and adjusted mean 
responses are presented in Table 52. 
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Table 52. Unadjusted and adjusted mean responses to the 
general metals area when enrollment of the depart­
ment was used as a covariate 
Unadjusted Adjusted 
mean mean Difference 
All groups 5. 733 5. 082 0. 651 
Agriculture curricula 
shared facilities 5. 824 5. 444 0. 380 
separate facilities 5. 240 4. 765 0. 475 
Industrial Arts curricula 
shared facilities 5. 995 5. 289 0. 706 
separate facilities 5. 871 5. 148 0. 723 
Table 53. Analysis of covariance of mean responses to the 
general metals area when enrollment of the depart­
ment was used as a covariate 
Residuals 
Source of variation d.f. S.S. M.S. 
Total 160 373829. 739 
Within subgroups 157 367406. 073 2340. 164 
Difference 3 6460. .666 2153. 555 
p a . 
^3,157 -
_ 2153. 
2340. 
555 
164 
= 0.921 
^Table value at the .05 level with 3 and 157 degrees of 
freedom was 2.67. 
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It was noted in Table 53 that an F statistic of 0.921 
was derived. No significant differences were found between 
any of the four general metalworking groups after using 
departmental enrollment as a covariate. 
Null hypothesis number 24: There are no significant dif­
ferences among means of the four groups on the emphasis placed 
in the unit area of electricity. 
An analysis of variance test was conducted on the means 
of responses to the electricity area. The results are pre­
sented in Table 54. 
Table 54. Analysis of variance of mean scores of responses to 
the electricity area 
Source of 
variation d.f. S.S. M.S. F^ 
Between groups 3 38076.874 12692.291 2.406 
Within groups 158 833598.903 5275.942 
Total 161 871675.778 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
It was observed in Table 54 that an F statistic of 2.406 
was derived from this test and the null hypothesis that there 
were no differences among means with regard to the electricity 
area could not be rejected. The number of university/college 
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Table 55. Unadjusted and adjusted mean responses to the 
electricity area when university credit hours in 
laboratory related courses was used as a covariate 
Unadjusted Adjusted 
mean mean Difference 
All groups 5.095 4.505 0.590 
Agriculture curricula 
shared facilities 5.843 5.567 0.276 
separate facilities 5.197 4.915 0.282 
Industrial Arts curricula 
shared facilities 4.958 4.038 0.920 
separate facilities 4.383 3.498 0.885 
Table 56. Analysis of covariance of mean responses to the 
electricity area when university credit hours in 
laboratory related courses was used as a covariate 
Source of variation d.f. 
Residuals 
S.S. M.S, 
Total 
Within subgroups 
Difference 
160 
157 
3 
833598.904 
769783.938 
63814.966 
3,157 
21271.655 _ ^ 338** 
4903.082 
4903.082 
21271.655 
^Table value at the .05 level with 3 and 157 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
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credit hours in laboratory related courses was used as a co-
variate and the unadjusted and adjusted mean responses are 
presented in Table 55. 
It was noted in Table 56 that the F value was highly 
significant. Thus it was concluded that as the number of 
university credit hours increases the frequency with which 
electricity is a part of the overall curriculum also increases. 
Null hypothesis number 25: There are no significant dif­
ferences among means of the four groups on the emphasis placed 
in the unit area of electronics. 
An analysis of variance test was conducted on the means 
of responses to the electronics area. The results are pre­
sented in Table 57. 
It was observed in Table 57 that an F statistic of 4.727 
was derived from this test and the null hypothesis that there 
Table 57. Analysis of variance of mean scores of responses to 
the electronics area 
Source of 
variation d.f. S.S. M.S. F^ 
Between groups 3 37733.156 12577.718 4.727** 
Within groups 158 420403.690 2660.783 
Total 161 458136.846 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
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Table 58. Least significant differences test between elec­
tronics means 
Groupé 
Groups II III IV 
I 
II 
III 
2.564 29.145** 
26.581* 
34.355** 
31.791** 
5.210 
^Treatment numbers represent the following; I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
was no difference between the groups concerning the area of 
electronics was rejected at the .01 level. To determine which 
of the means were significantly different a least significant 
differences test was made on all mean differences. The mean 
differences and the test results are presented in Table 58. 
It was noted in Table 58 that the mean responses of both 
industrial arts groups were significantly higher, beyond the 
•05 level, than the means of either of the vocational agri­
culture groups. It was therefore concluded that a greater 
emphasis was placed on instruction in the unit area of elec­
tronics by industrial arts teachers. 
Null hypothesis number 26 ; There are no significant dif­
ferences among means of the four groups on the emphasis placed 
in the unit area of plastics. 
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An analysis of variance test was conducted on the means 
of responses to the plastics area. The results are presented 
in Table 59. 
Table 59. Analysis of variance of mean scores of responses to 
the plastics area 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 14443.107 4814.369 2.080 
Within groups 158 365643.813 2314.201 
Total 161 380086.920 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
It was observed in Table 59 that an F statistic of 2.080 
was derived from this test and the null hypothesis that there 
were no differences among means with regard to the plastics 
area could not be rejected. 
Null hypothesis number 27 ; There are no significant dif­
ferences among means of the four groups on the emphasis placed 
in the unit area of printing. 
An analysis of variance test was conducted on the means 
of responses to the printing area. The results are presented 
in Table 60. 
It was observed in Table 60 that an F statistic of 0.623 
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was derived from this test and the null hypothesis that there 
were no differences among means with regard to the printing 
area could not be rejected. 
Table 60. Analysis of variance of mean scores of responses to 
the printing area 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 524.030 174.677 0.623 
Within groups 158 44317.501 280.491 
Total 161 44841.531 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
Null hypothesis number 28 : There are no significant dif­
ferences among means of the four groups on the emphasis placed 
in the unit area of power mechanics. 
An analysis of variance test was conducted on the means 
of responses to the power mechanics area. The results are 
presented in Table 61. 
It was observed in Table 61 that an F statistic of 1.477 
was derived from this test and the null hypothesis that there 
were no differences among means with regard to the power 
mechanics area could not be rejected. 
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Table 61. Analysis of variance of mean scores of responses to 
the power mechanics area 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 53434.341 17811.447 1.477 
Within groups 158 1905351.437 12059.186 
Total 161 1958785.778 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
Null hypothesis number 29: There are no significant dif­
ferences among means of the four groups on the emphasis placed 
on industry and business procedures. 
An analysis of variance test was conducted on the means 
of responses to the industry and business procedures are. The 
results are presented in Table 62. 
Table 62. Analysis of variance of mean scores of responses to 
the industry and business area 
Source of 
variation d.f. S.S. M.S. F 
Between groups 3 5254.879 1751.626 5.731** 
Within groups 158 48290.732 305.638 
Total 161 53545.611 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
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It was observed in Table 62 that an F statistic of 5.731 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning the area of 
industry and business procedures was rejected at the .01 
level. To determine which of the means were significantly 
different a least significant differences test was made on all 
mean differences. The mean differences and the test results 
are presented in Table 63. 
Table 63. Least significant differences test between industry 
and business means 
Groupé 
Groups II III IV 
I 8.807 12.332** 15.489** 
II 3.525 6.682 
III 3.157 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
It was noted in Table 63 that the mean responses of the 
vocational agriculture shared facilities group was signifi­
cantly higher, beyond the .01 level, than the means of either 
of the industrial arts groups. It was therefore concluded 
that this agriculture group placed a greater emphasis on 
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instruction in industry and business procedures than either 
group of industrial arts teachers. 
Null hypothesis number 30; There are no significant dif­
ferences among means of the four groups on the emphasis placed 
in the unit area of irrigation and soils. 
An analysis of variance test was conducted on the means 
of responses to the irrigation and soils area. The results 
are presented in Table 64. 
Table 64. Analysis of variance of mean scores of responses to 
the irrigation and soils area 
Source of ^ 
variation d.f. S.S. M.S. F 
Between groups 3 28871.807 9623.936 51.985** 
Within groups 158 29250.637 185.131 
Total 161 58122.444 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
It was observed in Table 64 that an F statistic of 51.985 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning the area of 
irrigation and soils was rejected at the .01 level. To 
determine which of the means were significantly different a 
least significant differences test was made on all mean 
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Table 65. Least significant differences test between irriga­
tion and soils means 
Groupé 
Groups ÎÏ lîï ÎV 
I 
II 
III 
1.411 26.945** 
25.534** 
27.964** 
26.553** 
1.019 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
differences. The mean differences and the test results are 
presented in Table 65. 
It was noted in Table 65 that the mean responses of both 
vocational agriculture groups were significantly higher, 
beyond the .01 level, than the means of either of the indus­
trial arts groups. It was therefore concluded that a greater 
emphasis was placed on instruction in the unit area of irriga­
tion and soils by teachers of vocational agriculture. 
Null hypothesis number 31: There are no significant dif­
ferences among means of the four groups on the emphasis placed 
in the unit" area of farm machinery. 
An analysis of variance test was conducted on the means 
of responses to the farm machinery area. The results are 
presented in Table 66. 
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Table 66. Analysis of variance of mean scores of responses to 
the farm machinery area 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 774263.923 258087.974 145.826** 
Within groups 158 279634.182 1769.837 
Total 161 1053898.105 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
It was observed in Table 66 that an F statistic of 
145.826 was derived from this test and the null hypothesis 
that there was no difference between the groups concerning the 
area of farm machinery was rejected at the .01 level. To 
determine which of the means were significantly different a 
least significant differences test was made on all mean dif­
ferences. The mean differences and the test results are pre­
sented in Table 67. 
It was noted in Table 67 that the mean responses of both 
vocational agriculture groups were significantly higher, 
beyond the .01 level, than the means of either of the indus­
trial arts groups. It was therefore concluded that a greater 
emphasis was placed on instruction in the unit area of farm 
machinery by teachers of vocational agriculture. 
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Table 67. Least significant differences test between farm 
machinery means 
Groups 
Groups II III IV 
I 7.752 125.871** 142.401** 
II 133.623** 150.153** 
III 16.530 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
Miscellaneous 
A section entitled "miscellaneous" was included as part 
of the survey instrument: Appendix 1, page 152, part 14. 
This section contained material occasionally taught in agri­
cultural mechanics or industrial arts classes but which could 
not be classified under any of the unit shop areas. All four 
groups considered this section to be relatively unimportant; 
Table 68. 
Table 68. Mean responses to the miscellaneous area 
Agriculture Curricula Industrial Arts Curricula 
All shared separate shared separate 
groups facilities facilities facilities facilities 
2.792 3.587 3.122 2.182 2.276 
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The following hypothesis was stated to test for possible 
differences between groups. 
Null hypothesis number 32: There are no significant dif­
ferences among means of the four groups on the emphasis placed 
in a category entitled "miscellaneous." 
An analysis of variance test was conducted on the means 
of responses to the miscellaneous area. The results are pre­
sented in Table 69. 
Table 69. Analysis of variance of mean scores of responses to 
the "miscellaneous" category 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 9313.959 3104.653 6.624** 
Within groups 158 74052.442 468.686 
Total 161 83366.401 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
It was observed in Table 69 that an F statistic of 6.624 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning the category 
entitled miscellaneous was rejected at the .01 level. To 
determine which of the means were significantly different a 
least significant differences test was made on all mean 
97 
differences. The mean differences and the test results are 
presented in Table 70. 
Table 70. Least significant differences test between 
"miscellaneous" means 
Groupé 
Groups II III IV 
I 
II 
III 
6.034 18.259** 
12.225* 
17.031** 
10.997* 
1.228 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
It was noted in Table 70 that the mean responses of both 
vocational agriculture groups were significantly higher, 
beyond the .05 level, than the means of either of the indus­
trial arts groups. It was therefore concluded that a greater 
emphasis was placed on the instructional area entitled 
"miscellaneous" by vocational agriculture teachers. 
Problems 
Each of the four groups under investigation reported 
approximately the same overall extent of problems encountered. 
Mean figures for problems encountered in the teaching are 
presented in Table 71. 
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Table 71. Mean responses to problems encountered in teaching 
Agriculture Curricula Industrial Arts Curricula 
All shared separate shared separate 
groups facilities facilities facilities facilities 
4.737 4.823 4.888 4.679 4.557 
The following hypothesis was formulated to statistically 
test for differences between the four groups. 
Null hypothesis number 33: There are no significant dif­
ferences among means of the four groups with respect to the 
frequency of problems encountered. 
An analysis of variance test was conducted on the means 
of responses to a category entitled "problems." The results 
are presented in Table 72. 
Table 72. Analysis of variance of mean scores of responses to 
the problems category 
Source of 
variation d.f. S.S. M.S. F 
Between groups 3 444.075 148.025 0.864 
Within groups 158 27065.925 171.303 
Total 161 27510.000 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
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It was observed in Table 72 that an F statistic of 0.864 
was derived from this test and the null hypothesis that there 
were no differences among means with regard to problems en­
countered could not be rejected. 
Recommended Changes in Curricula 
The previous section in this findings chapter examined 
the various phases of agricultural mechanics and industrial 
arts as they are now taught in Iowa high schools. Responses 
were also requested to questions concerning changes which each 
teacher would recommend if it became possible to alter his 
program: Appendix 1, page 153, part 18. All unit shop areas 
were studied in this section. Data previously tested in this 
chapter was received with very few blank spaces or omissions. 
However, when teachers were asked about changes they would 
like to experience their answers were much less positive. 
This was indicated by the number of items omitted which in 
some cases was as high as 50 per cent. The mean scores and 
rank order of importance of recommended change are shown in 
Table 73. 
Curricula areas which received mean scores of recommended 
change higher than 5.000 are shown in Table 74 in rank order 
of importance. It was observed that six curricula areas 
scored above 5.000 in each of the four groups. These were 
electricity, power mechanics, building construction, welding, 
general metals and industry and business procedures. 
Table 73. Mean scores and ranks of responses to curricula changes 
Agriculture Industrial Arts 
All groups shared separate shared separate 
Curricula mean rank mean rank mean rank mean rank mean rank 
27 Drafting 5.523 9 3.875 10 3.863 10 7. 219 5 7.135 7 
28 Woodwkg 5.806 8 5.775 8 4.614 9 6. 268 9 6.567 9 
29 Bldg constn 7.434 3 7.450 4 8.028 2 7. 365 3 8.082 1 
30 Welding 6.890 4 7.075 5 6.455 5 6. 976 6 7.054 8 
31 Gen metals 6.840 5 6.825 6 5.545 8 7. 829 1 7.161 6 
32 Electricity 7.519 2 7.775 2 7.363 3 7. 317 4 7.621 3 
33 Electronics 5.005 11 3.250 11 3.068 11 6. 512 8 7.190 5 
34 Plastics 5.023 10 2.751 12 2.660 12 6. 952 7 7.729 2 
35 Printing 3.146 13 1.975 13 2.250 13 4. 196 11 4.163 12 
36 Power mech 7.528 1 7.725 3 7.136 4 7. 683 2 7. 568 4 
37 Ind & bus 5.919 7 5.850 7 5.727 7 5. 585 10 6.514 10 
38 Irrig & soils 4.430 12 5.525 9 6.137 6 2. 976 13 3.082 13 
39 Farm machin 6.424 6 8.500 1 8.886 1 3. 878 12 4.432 11 
Table 74. Curricula areas which received mean scores of recommended change higher 
than 5.00; ranked in order of importance 
Agriculture Curricula Industrial Arts Curricula 
Rank shared facilities separate facilities shared facilities separate facilities 
1 Farm machin 8. 500 Farm machin 8. 886 Gen metals 7. 829 Bldg constn 8. 082 
2 Electricity 7. 775 Bldg constn 8 . 028 Power mech 7. 683 Plastics 7. 729 
3 Power mech 7. 725 Electricity 7. 363 Bldg constn 7. 365 Electricity 7. 621 
4 Bldg constn 7. 450 Power mech 7. 136 Electricity 7. 317 Power mech 7. 568 
5 Welding 7. 075 Welding 6. 455 Drafting 7. 219 Electronics 7. 190 
6 Gen metals 6. 825 Irrig & 
soils 
6. 137 Welding 6. 976 Gen metals 7. 161 
7 Ind & bus 5. 850 Ind & bus 5. 727 Plastics 6. 952 Drafting 7. 135 
8 Woodwkg 5. 775 Gen metals 5. 545 Electricity 6. 512 Welding 7. 054 
9 Irrig & 
soils 
5. 525 Woodwkg 6. 268 Woodwkg 6. 567 
.0 Ind & bus 5. 585 Ind & bus 6. 514 
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Null hypothesis number 34 ; There are no significant dif­
ferences among means of the four groups on the extent of 
change recommended in the unit area of drafting. 
An analysis of variance test was conducted on the means 
of responses to drafting change recommendations. The results 
are presented in Table 75. 
Table 75. Analysis of variance of mean scores of responses to 
drafting change recommendations 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 443.372 147.791 30.448** 
Within groups 158 766.906 4.854 
Total 161 1210.278 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
It was observed in Table 75 that an F statistic of 30.448 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning recommenda­
tions for change in drafting curricula was rejected at the .01 
level. To determine which of the means were significantly 
different a least significant differences test was made on all 
mean differences. The mean differences and the test results 
are presented in Table 76. 
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Table 76. Least significant differences test between means 
of recommended change in drafting 
Groupé 
Groups ÎÎ ÏÏI ÏV 
I 
II 
III 
0.012 3.344** 
3.356** 
3.260** 
3.272** 
0.084 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
It was noted in Table 76 that the mean responses of both 
industrial arts groups were significantly higher, beyond the 
.01 level, than the means of either of the vocational agri­
culture groups. It was therefore concluded that industrial 
arts teachers recommended a greater amount of change in the 
drafting curriculum. 
Null hypothesis number 35; There are no significant dif­
ferences among means of the four groups on the extent of 
change recommended in the unit area of woodworking. 
An analysis of variance test was conducted on the means 
of responses to woodworking change recommendations. The 
results are presented in Table 77-
It was observed in Table 77 that an F statistic of 5.342 
was derived from this test and the null hypothesis that there 
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Table 77. Analysis of variance of mean scores of responses to 
woodworking change recommendations 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 92.550 30.850 5.342** 
Within groups 158 912.536 5.775 
Total 161 1005.086 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
Table 78. Least significant differences test between means of 
recommended change in woodworking 
Groupé 
Groups II III IV 
I 1.161* 0.493 0.792 
II 1.654** 1.953** 
III 0.299 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
was no difference between the groups concerning recommenda­
tions for change in woodworking curricula was rejected at the 
.01 level. To determine which of the means were significantly 
different a least significant differences test was made on all 
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mean differences. The mean differences and the test results 
are presented in Table 78. 
It was noted in Table 78 that the mean responses of both 
of the industrial arts groups were significantly higher, at 
the .01 level, than the vocational agriculture separate 
facilities group. In addition the mean score of the above 
agriculture group was significantly lower than the agriculture 
shared facilities group. It was therefore concluded that a 
much smaller amount of change is recommended by teachers of 
agriculture using shared facilities when compared to responses 
of industrial arts teachers. However, no significant differ­
ences were found between the responses of the other agricul­
ture group and industrial arts teachers concerning recommended 
change in woodworking. 
Null hypothesis number 36: There are no significant dif­
ferences among means of the four groups on the extent of 
change recommended in the unit area of building construction. 
An analysis of variance test was conducted on the means 
of responses to building construction change recommendations. 
The results are presented in Table 79. 
It was observed in Table 79 that an F statistic of 2.102 
was derived from this test and the null hypothesis that there 
were no differences among means with regard to recommendations 
for change in building construction curricula could not be 
rejected. Two covariates were used on the responses to 
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Table 79. Analysis of variance of mean scores of responses to 
building construction change recommendations 
Source of 
variation d.f. S.S. M. S. pa 
Between groups 3 31.056 10. 352 2.102 
Within groups 158 778.055 4. 924 
Total 161 809.111 
^Table value 
freedom was 2.67. 
at the .05 level with 3 and 158 degrees of 
Table 80. Unadjusted and adjusted mean responses to the 
recommended change in building construction 
curriculum when university credit hours in labora­
tory related courses and total school enrollment 
were used as covariates 
Unadjusted Adjusted 
mean mean Difference 
All groups 
Agriculture curricula 
shared facilities 
separate facilities 
Industrial Arts curricula 
shared facilities 
separate facilities 
7.434 7.384 0.050 
7.450 7.325 0.125 
8.028 6.442 1.586 
7.365 7.647 0.282 
8.082 8.122 0.040 
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building construction change recommendations. These were 
university credit hours in laboratory related courses and 
total school enrollment. The unadjusted and adjusted mean 
responses are presented in Table 80. 
Table 81. Analysis of covariance of mean responses to 
recommended change in building construction cur­
riculum when university credit hours in laboratory 
related courses and total school enrollment were 
used as covariates 
Residuals 
Source of variation d. f. S. S. M.S. 
Total 159 778. 055 
Within subgroups 156 729, .947 4.679 
Difference 3 48. 108 16.036 
•pi a . 
^3,156 • 
_ 16.036 _ 
4.679 
3.427* 
^Table value at the .05 level with 3 and 156 degrees of 
freedom was 2.67. 
It was noted in Table 81 that the F value was significant 
beyond the five per cent level. Therefore it was concluded 
that as the number of university credit hours and total school 
enrollment increase recommendations for building construction 
change also increase. 
Null hypothesis number 37 : There are no significant 
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differences among means of the four groups on the extent of 
change recommended in the unit area of welding. 
An analysis of variance test was conducted on the means 
of responses to welding change recommendations. The results 
are presented in Table 82. 
Table 82. Analysis of variance of mean scores of responses to 
welding change recommendations 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 10.979 3.660 0.628 
Within groups 158 920.552 5.826 
Total 161 931.531 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
It was observed in Table 82 that an F statistic of 0.628 
was derived from this test and the null hypothesis that there 
were no differences among means with regard to recommendations 
for change in welding curricula could not be rejected. 
Null hypothesis number 38: There are no significant dif­
ferences among means of the four groups on the extent of 
change recommended in the unit area of general metals. 
An analysis of variance test was conducted on the means 
of responses to general metals change recommendations. The 
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results are presented in Table 83-
Table 83. Analysis of variance of mean scores of responses to 
general metals change recommendations 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 117.552 39.184 7.963** 
Within groups 158 777.516 4.921 
Total 161 895.068 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
It was observed in Table 83 that an F statistic of 7.96 3 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning recommenda­
tions for change in general metals curricula was rejected at 
the .01 level. To determine which of the means were sig­
nificantly different a least significant differences test was 
made on all mean differences. The mean differences and the 
test results are presented in Table 84. 
It was noted in Table 84 that the mean responses of both 
the industrial arts groups were significantly higher, beyond 
the .01 level, than the mean of the agriculture separate 
facilities group. In addition the agriculture shared 
facilities group mean was significantly higher than the mean 
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Table 84. Least significant differences test between means 
of recommended change in general metals 
Groupé 
Groups II III IV 
I 
II 
III 
1.280** 1.004* 
2.284** 
0.336 
1.616** 
0 . 6 6 8  
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
of the other agriculture group. It was therefore concluded 
that a greater change was recommended in general metals 
curriculum by teachers of industrial arts and vocational 
agriculture shared facilities than that recommended by the 
agriculture separate facilities group. 
Null hypothesis number 39: There are no significant dif­
ferences among means of the four groups on the extent of 
change recommended in the unit area of electricity. 
An analysis of variance test was conducted on the means 
of responses to electricity change recommendations. The 
results are presented in Table 85. 
It was observed in Table 85 that an F statistic of 0.400 
was derived from this test and the null hypothesis that there 
were no differences among means with regard to recommendations 
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Table 85. Analysis of variance of mean scores of responses 
to electricity change recommendations 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 5.738 1.913 0.400 
Within groups 158 754.7 37 4.777 
Total 161 760.475 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
for change in electricity curricula could not be rejected. 
Null hypothesis number 40: There are no significant dif­
ferences among means of the four groups on the extent of 
change recommended in the unit area of electronics. 
An analysis of variance test was conducted on the means 
of responses to electronics change recommendations. The 
results are presented in Table 86. 
It was observed in Table 86 that an F statistic of 37.982 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning recommenda­
tions for change in electronics curricula was rejected at the 
.01 level. To determine which of the means were significantly 
different a least significant differences test was made on all 
mean differences. The mean differences and the test results 
are presented in Table 87. 
112 
Table 86. Analysis of variance of mean scores of responses to 
electronics change recommendations 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 556.896 185.632 37.982** 
Within groups 158 772.215 4.887 
Total 161 1329.111 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
Table 87. Least significant differences test between means of 
recommended change in electronics 
Groupé 
Groups II III IV 
I 0.182 3.262** 3.940** 
II 3.444** 4.122** 
III 0.678 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
It was noted in Table 87 that the mean responses of both 
industrial arts groups were significantly higher, beyond the 
.01 level, than the means of the vocational agriculture 
groups. It was therefore concluded that industrial arts 
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teachers recommended a greater amount of change in 
electronics. 
Null hypothesis number 41: There are no significant dif­
ferences among means of the four groups on the extent of 
change recommended in the unit area of plastics. 
An analysis of variance test was conducted on the means 
of responses to plastics change recommendations. The results 
are presented in Table 88. 
Table 88. Analysis of variance of mean scores of responses to 
plastics change recommendations 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 874.525 291.508 70.795** 
Within groups 158 650.586 4.118 
Total 161 1525.111 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
It was observed in Table 88 that an F statistic of 70.795 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning recommenda­
tions for change in plastics curricula was rejected at the 
.01 level. To determine which of the means were significantly 
different a least significant differences test was made on all 
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Table 89. Least significant differences test between means 
of recommended change in plastics 
Groupé 
Groups II III IV 
I 
II 
III 
0.091 4.201** 
4.292** 
4.978** 
5.069** 
0.777 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
mean differences. The mean differences and the test results 
are presented in Table 89. 
It was noted in Table 89 that the mean responses of both 
industrial arts groups were significantly higher, beyond the 
.01 level, than the means of either of the vocational agri­
culture groups. It was therefore concluded that the indus­
trial arts teachers•recommended a greater amount of change in 
plastics. 
Null hypothesis number 42: There are no significant dif­
ferences among means of the four groups on the extent of 
change recommended in the unit area of printing. 
An analysis of variance test was conducted on the means 
of responses to printing change recommendations. The results 
are presented jLn Table 90. 
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Table 90. Analysis of variance of mean scores of responses to 
printing change recommendations 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 173.309 57.770 17.530** 
Within groups 158 520.691 3.296 
Total 161 694.000 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
It was observed in Table 90 that an F statistic of 17.53 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning recommenda­
tions for change in printing curricula was rejected at the 
.01 level. To determine which of the means were significantly 
different a least significant differences test was made on all 
mean differences. The mean differences and the test results 
are presented in Table 91. 
It was noted in Table 91 that the mean responses of both 
industrial arts groups were significantly higher, beyond the 
.01 level, than the means of either of the vocational agri­
culture groups. It was therefore concluded that industrial 
arts teachers recommended a greater amount of change in 
printing. 
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Table 91. Least significant differences test between means 
of recommended change in printing 
Groupé 
Groups ÏÏ ÎÏÏ ÏV 
I 0.275 2.221** 2.188** 
II 1.946** 1.913** 
III 0.033 
^Treatment numbers represent the following; I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
Null hypothesis number 43: There are no significant dif­
ferences among means of the four groups on the extent of 
change recommended in the unit area of power mechanics. 
An analysis of variance test was conducted on the means 
of responses to power mechanics change recommendations. The 
Table 92. Analysis of variance of mean scores of responses to 
power mechanics change recommendations 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 9.328 3.109 0.587 
Within groups 158 837.116 5.298 
Total 161 846.444 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
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results are presented in Table 92. 
It was observed in Table 92 that an F statistic of 0.587 
was derived from this test and the null hypothesis that there 
were no differences among means with regard to recommendations 
for change in power mechanics curricula could not be rejected. 
Null hypothesis number 44: There are no significant dif­
ferences among means of the four groups on the extent of 
change recommended in instruction in industry and business 
procedures. 
An analysis of variance test was conducted on the means 
of responses to industry and business change recommendations. 
The results are presented in Table 93. 
It was observed in Table 93 that an F statistic of 0.931 
was derived from this test and the null hypothesis that there 
were no differences among means with regard to recommendations 
for change in industry and business curricula could not be 
Table 93. Analysis of variance of mean scores of responses to 
industry and business change recommendations 
Source of 
variation d.f. S.S. M.S. F 
Between groups 3 19.398 6.465 0.931 
Within groups 158 1097.022 6.943 
Total 161 1116.420 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67. 
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rejected. 
Null hypothesis number 45: There are no significant dif­
ferences among means of the four groups on the extent of 
change recommended in the unit area of irrigation and soils. 
An analysis of variance test was conducted on the means 
of responses to irrigation and soils change recommendations. 
The results are presented in Table 94. 
Table 94. Analysis of variance of mean scores of responses 
to irrigation and soils change recommendations 
Source of ^ 
variation d.f. S.S. M.S. F 
Between groups 3 329.586 109.862 27.867** 
Within groups 158 622.889 3.942 
Total 161 952.475 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
It was observed in Table 94 that an F statistic of 27.867 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning recommenda­
tions for change in irrigation and soils curricula was 
rejected at the .01 level. To determine which of the means 
were significantly different a least significant differences 
test was made on all mean differences. The mean differences 
119 
and the test results are presented in Table 95. 
Table 95. Least significant differences test between means 
of recommended change in irrigation and soils 
Groupé 
Groups II III IV 
I 
II 
III 
0.612 2.549** 
3.161** 
2.443** 
3.055** 
0.106 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
It was observed in Table 95 that the mean responses of 
both vocational agriculture groups were significantly higher, 
beyond the .01 level, than the means of either of the indus­
trial arts groups. It was therefore concluded that vocational 
agriculture teachers recommended a greater amount of change 
in irrigation and soils. 
Null hypothesis number 46: There are no significant dif­
ferences among means of the four groups on the extent of 
change recommended in the unit area of farm machinery. 
An analysis of variance test was conducted on the means 
of responses to farm machinery change recommendations. The 
results are presented in Table 96. 
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Table 96. Analysis of variance of mean scores of responses to 
farm machinery change recommendations 
Source of 
variation d.f. S.S. M.S. 
Between groups 3 850.591 283.530 83.282** 
Within groups 158 537.903 3.404 
Total 161 1388.494 
^Table value at the .05 level with 3 and 158 degrees of 
freedom was 2.67 and at the .01 level 3.91. 
It was observed in Table 96 that an F statistic of 83.282 
was derived from this test and the null hypothesis that there 
was no difference between the groups concerning recommenda­
tions for change in farm machinery curricula was rejected at 
the .01 level. To determine which of the means were sig­
nificantly different a least significant differences test was 
made on all mean differences. The mean differences and the 
test results are presented in Table 97. 
It was noted in Table 97 that the mean responses of both 
vocational agriculture groups were significantly higher, 
beyond the .01 level, than the means of either of the indus­
trial arts groups. It was therefore concluded that the voca­
tional agriculture teachers recommended a greater amount of 
change in farm machinery. 
121 
Table 97. Least significant differences test between means of 
recommended change in farm machinery 
Groupé 
Groups II III IV 
I 0.386 4.622** 4.068** 
II 5.008** 4.454** 
III 0.554 
^Treatment numbers represent the following: I = agri­
culture (shared facilities), II = agriculture (separate 
facilities), III = industrial arts (shared facilities) and 
IV = industrial arts (separate facilities). 
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DISCUSSION AND SUMMARY 
The expressed purpose of this study was to identify com­
monalities in agricultural mechanics and industrial arts edu­
cation as taught in Iowa high schools. Two types of 
laboratory arrangements were identified, namely facilities 
which were shared among the two curricula and facilities which 
were used only by one curriculum. 
Enrollment 
Total school enrollment 
Total enrollment figures for the schools having separate 
facilities were approximately twice as large as those schools 
using shared facilities. It appeared that the larger schools 
had proportionately more funds to expend on facilities and 
equipment. Conversely schools with smaller budgets needed to 
find ways to economize while at the same time attempting to 
give students an equally broad choice between courses. 
Sharing facilities was one compromize by which this goal was 
attempted. , 
Department enrollment 
When enrollment within the industrial arts and vocational 
education departments was studied the number of students in 
each separate facility group was higher than in each shared 
facility counterpart. Thus, in addition to a larger total 
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school enrollment more students attended separate facility 
departments. The enrollment of industrial arts departments 
was approximately twice that of vocational agriculture depart­
ments. Responsibility for this difference may be attributable 
to the fact that many vocational agriculture teachers do not 
cater to the general student body but consider their courses 
to be more specialized. Alternatively most high schools 
require all freshmen to enroll in at least one industrial arts 
course. Rarely, except in certain all-rural schools, is vo­
cational agriculture a required subject. 
Teacher Tenure 
Teachers of industrial arts and teachers of vocational 
agriculture have statistically the same total number of years 
experience in the teaching profession and years teaching at 
the school where they were currently employed. Reference to 
the mean values in Table 10 (page 42), however, shows that in 
each instance teachers using separate facilities have a 
slightly greater number of years of tenure than those instruc­
tors using shared facilities. This difference may suggest 
that the older members of the profession are less receptive 
to the idea of sharing facilities between curricula. 
Other Work Experience 
Data concerning work experience other than teaching 
pointed to conclusions similar to those concerning teacher 
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tenure. The analysis of variance test showed no difference 
between the four groups however the mean values of teachers 
using separate facilities were slightly higher than their 
counterparts who shared facilities. 
Academic Qualifications 
Degree qualifications 
More advanced degree qualifications were noted for sepa­
rate facilities instructors. Particularly noticeable was the 
increase in semester hours above the bachelor's degree but 
below the master's degree. A possible connection may be 
present between these advanced qualifications and the number 
of years of tenure. Longer tenure allows a teacher more time 
to accumulate credits at a college or university. 
Credit hours in laboratory courses 
The number of college or university credit hours in 
laboratory related courses was essentially the same within 
each of the two curricula however industrial arts teachers 
reported approximately three times more credit hours than 
vocational agriculture teachers. Presuming that hours of 
study can be equated with information gained then industrial 
arts teachers must be better prepared to teach certain phases 
of practical, laboratory type courses. 
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Facilities Shared 
Shared facilities were defined as more than one labora­
tory area used by both curricula. Separate facilities were 
defined as a maximum of one facility common to both curricula. 
Laboratory areas shared most often were welding, woodworking, 
power mechanics and general metalworking. Two other facili­
ties shared less frequently were the electricity and drafting 
areas. 
When the separate facilities group was examined it was 
noted that the areas of welding and power mechanics were the 
two most commonly combined laboratory areas. 
Course of Study 
The only method commonly employed by teachers of voca­
tional agriculture and industrial arts to determine content of 
their teaching program was for the individuals concerned to 
develop their own course of study. A combination of several 
methods was noted in a few instances however remarks indi­
cated that the various sources were used to assist the teacher 
in assembling his own curriculum guide. 
These findings are surprising. Most school districts 
have developed courses of study for both vocational agricul­
ture and for industrial arts. Furthermore the state of Iowa 
industrial arts course of study is both modern and comprehen­
sive. The extent of emphasis on individual teachers' own 
guides to course content is questionable. 
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Objectives 
The list of objectives presented to teachers was a com­
bined list which included both industrial arts and vocational 
agriculture objectives. 
Recognizing that course objectives form the basis for a 
teaching program, these objectives were examined prior to the 
content of unit shop areas. 
The ten objectives as listed in Table 22 (page 54) were 
rated above 5.000 on a ten point scale. All objectives were 
therefore considered to be important by all groups however the 
extent of this importance varied as will be noted below. 
First objective 
"To develop competencies needed by individuals engaged in 
or preparing for a specified occupation." This objective was 
emphasized more by the vocational agriculture groups than by 
either of the industrial arts groups. This result agrees with 
the general education objective of industrial arts as opposed 
to the vocational objective of vocational agriculture. How­
ever, the degree to which a particular occupation can be 
specified in a high school course is open to question con­
sidering that more than 500 occupations within agriculture and 
agriculture related fields can be identified. 
Second objective 
"To develop reasonable skill in the use of tools and 
machines." No significant differences were found between the 
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responses of any of the four groups. Both curricula have 
basic skills to impart, skills which underlie the more spe­
cific information learned in the unit shop areas. 
Third objective 
"To develop an understanding and appreciation for career 
opportunities and the preparation needed to enter and progress 
in an occupation." Differences were noted between vocational 
agriculture (separate facilities) and both industrial arts 
groups. No differences could be identified between the two 
shared facility groups. A reason for the agreement between 
the two curricula may be that this objective, although voca­
tionally oriented, makes no reference to one specific occupa­
tion and is therefore more accepted to industrial arts 
personnel. An additional factor may be that instructors who 
share facilities influence each other. The influence from 
agriculture may be one of preparing persons to enter an occu­
pation. This in turn is tempered by industrial arts personnel 
as an appreciation for many career opportunities. 
Fourth objective 
"To develop desirable safety habits." No differences 
were found between groups. Teachers and the general public 
are more safety conscious today than at any previous time 
period. In addition both vocational agriculture and indus­
trial arts students use more power machinery than previously. 
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and must be equally safety conscious. 
Fifth objective 
"To develop the ability to secure satisfactory placement 
and to advance in an occupation through a program of continu­
ing education." Differences were noted between vocational 
agriculture (separate facilities) and both industrial arts 
groups. No differences were noted between the two shared 
facilities groups. This objective, in a similar way to the 
third objective, refers to occupations in general without 
narrowing the choice to any one specific job. Once again, 
because the industrial arts shared facilities group is similar 
to the vocational agriculture group where laboratories are 
shared it can be speculated that there is some influence 
between members of the two departments. 
Sixth objective 
"To develop problem solving skills relating to materials 
and processes." No significant differences were found among 
any of the four groups. It is apparent that much of the work 
done by students in both curricula relates to materials and 
processes. These students experience problem solving situ­
ations which frequently increase in difficulty as a person's 
mastery of skills increases. 
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Seventh objective 
"To develop consumer knowledge and appreciation and use 
of industrial products." The two industrial arts groups were 
observed to place greater emphasis on this objective than 
either of the vocational agriculture groups. The key word in 
the above objective which may explain the lack of emphasis by 
vocational agriculture is "consumer." Agriculturalists are 
primarily producers although there is undoubtedly an interest 
in the appreciation and use of industrial products with which 
production is accomplished. 
Eighth objective 
"To develop an understanding of our technical culture." 
No significant differences were found among any of the four 
groups. Technology is recognized as a driving force in agri­
culture and agriculture related occupations as well as in the 
phases of industry interpreted by industrial arts. 
Ninth objective 
"To develop abilities in human relations essential to a 
person's chosen occupation." Differences were found between 
industrial arts groups and the vocational agriculture groups. 
Vocational agriculture has earned a reputation for developing 
abilities in human relations. The need for this skill exists 
in all occupations however industrial arts students received 
significantly less instruction in this area than the 
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vocational agriculture students. 
Tenth objective 
"To develop abilities needed to exercise and follow 
effective leadership in fulfilling occupational, social and 
civic responsibilities." Both vocational agriculture groups 
were found to respond significantly higher than either of the 
industrial arts groups. This objective is, to some degree, a 
continuation of the ninth one as it is concerned with human 
interaction. Skills in this area have been emphasized by 
vocational agriculture instructors both in the classroom and 
through Future Farmers of America clubs. 
Summary of objectives 
In summarizing the commonalities within groups with 
regard to objectives it was observed that all ten objectives 
were considered to be important by each of the four groups. 
No significant differences were noted among the group means 
with regard to objectives nimber two, four, six and eight. 
Differences were found between at least two of the four groups 
when objectives numbers one, three, five, seven, nine and ten 
were studied. A further observation was that no differences 
were found among shared facilities groups concerning objec­
tives three and five. 
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Curricula 
General 
Examples of the factors considered common to several 
laboratory areas were maintenance of tools, use of common hand 
tools and safety rules. No differences were found between any 
of the four groups. This phase of the curriculum has an im­
portant connection with objective number four which mentioned 
the development of skill in the use of tools and machines. 
Skills identified in the general category have a broad range 
of uses which span most unit areas. 
All unit areas 
Unit areas identified in agricultural mechanics as being 
important (mean score over 5.000) were welding, farm machin­
ery, power mechanics, building construction, irrigation and 
soils, woodworking, electricity and general metalworking. 
Important areas within the industrial arts curriculum were 
woodworking, welding, drafting, general metalworking and 
power mechanics. Four unit areas were common to both groups. 
These were welding, woodworking, power mechanics and general 
metalworking. 
Drafting 
The responses of the industrial arts groups were signifi­
cantly higher than those of the vocational agriculture groups. 
For many decades drafting has been one of the three subjects 
132 
which has formed a minimum program for high school industrial 
arts. Some teachers have insisted that drafting courses be 
completed as a prerequisite for other shop courses. Voca­
tional agriculture has made no such requirement hence there is 
less emphasis in this area. 
Woodworking 
Industrial arts responses were significantly higher than 
those received from vocational agriculture teachers. Wood­
working has also traditionally been emphasized in the indus­
trial arts curriculum. As taught in high schools it requires 
little expensive machinery when compared to other shop areas. 
Vocational agriculture must train students for skills which 
have a direct occupational value, thus the joining of metals 
has become more important than wood fabrication. 
Building construction 
Areas of building construction were organized under the 
subheadings, preparation for building, concrete, building 
types, building services, and building materials and hardware. 
Responses of the vocational agriculture groups showed the 
highest importance in building construction of the two cur­
ricula. The traditional nature of industrial arts in the 
state of Iowa is noted. National leaders have recommended a 
broader approach to industrial arts for more than a decade. 
The building construction industry has formed a major part of 
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several new curricula projects due to its diversified content 
which encompasses many materials, processes and trades. 
Welding 
Responses were received to several phases of welding 
including arc welding and acetylene welding. Both vocational 
agriculture groups responded significantly higher than either 
of the industrial arts groups indicating that they placed more 
emphasis in welding instruction. One explanation for this may 
be that instruction in this area has been encouraged by 
Federal grants for welding equipment. 
General metalworking 
Each one of the four groups placed essentially the same 
emphasis on instruction in general metalworking. Both indus­
trial arts and vocational agriculture have included phases of 
general metalworking for more than 50 years in the essential 
core of material to be transmitted to students. 
Electricity 
Responses received to phases of the electricity curricu­
lum indicated no difference in emphasis between any of the 
four groups. The mean score of all groups however was 5.095 
showing that, relative to other parts of the program, elec­
tricity is not particularly important. 
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Electronics 
The overall mean response for the electronics area was 
2.72. Industrial arts groups placed a significantly greater 
emphasis in this area however the means of the two groups were 
only 3.269 and 3.496. Thus, although industrial arts empha­
sized this section more than vocational agriculture it was 
still relatively unimportant. 
Plastics 
No differences were found between the mean responses of 
any group with regard to the unit area of plastics. The 
primary reason for this finding is that almost no instruction 
in this field is provided in Iowa high schools. The overall 
mean score was 2.522. This lack of emphasis is regrettable. 
By 1980 the volume of plastics used by industry is projected 
to exceed that of woods and metals combined. Vocational 
agriculture is finding new uses for plastics daily, from 
tractor parts to seed pouches which maintain desired spacing 
of seeds in the ground and then melt when the first rain 
falls. 
Printing 
The overall mean value for printing was 1.802. No dif­
ferences were observed between the four groups indicating that 
neither the industrial arts nor the agricultural mechanics 
instructors consider this area to be important within their 
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program. The fact that the score deviates from 1.000 (indi­
cating no printing taught) is partly due to a very few 
respondees who probably mistakenly circled D-1 instead of D-5 
when no importance was attached to that area. As this error 
was assumed to be randomly distributed no attempt was made to 
remove these responses. These remarks concerning miscoding 
apply to all areas which received very low mean scores. 
Power mechanics 
The phases of power mechanics included in this section 
were principles and servicing of engines, fuel systems, trans­
missions and electrical systems. No differences were found 
between any of the four groups indicating equal emphasis was 
placed in the area of power mechanics by industrial arts and 
agricultural mechanics instructors. 
Industry and business procedures 
Seven areas of industry and business procedures were 
identified. These included finance, marketing, mass produc­
tion, time and motion study, personnel, labor and management. 
The mean scores of the vocational agriculture groups were 
significantly larger than those of the industrial arts groups 
indicating a greater emphasis by teachers of vocational agri­
culture in industry and business procedures. Concentration in 
this area is a natural result of objectives numbers nine and 
ten where references were made to human relations and 
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leadership. 
Irrigation and soils 
Both vocational agriculture departments placed greater 
emphasis in this area than either of the industrial arts 
departments. 
Farm machinery 
Significantly greater importance was attached to this 
area by both vocational agriculture groups than by the two 
industrial arts groups. 
Miscellaneous 
In attempting to identify other course material taught by 
either of the two curricula under investigation a miscellane­
ous category was established: Appendix 1, page 152, part 14. 
Vocational agriculture teachers considered this section to be 
significantly more important than industrial arts teachers. 
No attempt was made to identify which of the thirteen areas 
were considered to be the most important. The purpose of 
examining this section was only to establish whether one or 
more of the four groups taught material not classified into 
the unit areas. 
Recommended Changes in Curricula 
Responses to recommended changes in unit areas of in­
struction were received with many blank spaces. This was in 
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contrast to other sections of the survey instrument which were 
almost entirely completed. It was surmized that instructors 
were confident in discussing the present content of their 
courses but far less sure of future directions. 
As noted in Table 74 (page 101) six curricula areas 
received responses higher than 5.000 indicating that all four 
groups considered a greater emphasis was needed in these unit 
areas. These areas were electricity, power mechanics, build­
ing construction, welding, general metalworking and industry 
and business procedures. 
Drafting 
Both industrial arts groups stated that they would like 
to increase their instruction in drafting. The agriculture 
groups indicated little interest in the area. 
Woodworking 
Agricultural mechanics teachers using shared facilities 
suggested approximately the same amount of change was needed 
as that proposed by the industrial arts groups. Change in 
woodworking recommended by vocational agriculture separate 
facilities was significantly lower than that of the other 
three groups. 
Building construction 
Recommendations for future change in the area of building 
construction were among the highest values. Statistically all 
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groups placed equal value in the suggestions for change, how­
ever the means of the two separate groups were slightly higher 
than the shared facilities groups. The suggestions for change 
in this unit area indicate some concern for broadening the 
scope of both industrial arts, into a wider interpretation of 
industry, and agricultural mechanics, to become deeper in­
volved in buildings and services. 
Welding 
Equally high recommendations for change in the area of 
welding were made by all groups. 
General metalworking 
Industrial arts groups recommended the greatest amount of 
change in the area of general metalworking. When observations 
were made within each curriculum it was noted that the shared 
facilities groups were slightly higher in their proposed 
recommendations for change than the separate facilities groups. 
Electricity 
No significant differences were observed between the four 
groups with respect to change in the area of electricity. 
Electronics 
High recommendations for future change were made for both 
industrial arts groups. By comparison, agriculture teachers 
suggested much smaller changes in the electronics curriculum. 
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Plastics 
The changes recommended in plastics by teachers of agri­
culture were very small. Industrial arts teachers suggested 
very important changes. 
Printing 
All values for recommended change were low in this area 
however both industrial arts groups placed a higher emphasis 
on needed change in this area than either of the vocational 
agriculture groups. 
Power mechanics 
All groups suggested equally important emphasis for 
future changes in power mechanics. 
Industry and business 
The area of industry and business was considered impor­
tant by all groups in recommendations for the future. 
Irrigation and soils 
Both vocational agriculture groups stated that they would 
like to increase their instruction in irrigation and soils. 
This area was not considered important by either industrial 
arts group. 
Farm machinery 
High recommendations for change were suggested by both 
groups of agricultural mechanics teachers. No significance 
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was attached to increasing industrial arts teachers involve­
ment in this area. 
Summary and Recommendations 
Analyses of the ten objectives established that a minimum 
of 50% of the objectives are essentially shared, to the same 
degree, among the four groups. Up to 90% could be common. 
Industrial arts instructors should follow the lead of voca­
tional agriculture instructors in developing human relations 
and leadership. Conversely the agriculture department should 
recognize that to adequately prepare students for the very 
broad range of agriculture and agriculture related positions 
a broader exposure to jobs and industrial products is needed. 
In examining the unit areas which are common to both 
curricula certain basic factors underlying several shop areas 
were grouped into a "general" area and found to be emphasized 
to the same degree by all groups. Common areas identified as 
equally important by all groups either now or in the future 
were: 
General metalworking 
Welding 
Electricity 
Power mechanics 
Building construction 
Industry and business procedures 
Two other areas proved to be rarely if ever taught by 
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instructors in any of the four groups were plastics and 
printing. Printing is unlikely to be taught except in a 
specialized technical school due to the decreasing work force 
in that trade however the area of plastics is open for com­
bined expansion by both curricula. 
No commonalities were found in agricultural mechanics and 
industrial arts in the areas of: 
Drafting 
Electronics 
Irrigation and soils 
Farm machinery 
It is recommended that the following unit areas have 
great potential for cooperation between industrial arts and 
agricultural mechanics. There is much material which is 
common to both curricula particularly during initial courses 
which attempt to lay foundations for self-direction at a later 
level. These areas are: 
General metalworking 
Welding 
Electricity 
Power mechanics 
Building construction 
Industry and business procedures 
Plastics 
Woodworking 
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Schools which give instruction in these eight araas of 
shop (laboratory) work offer a broad range of opportunities to 
their students. If instructors who teach agricultural 
mechanics were to pool resources with industrial arts teachers 
this program would be possible even in the smaller rural 
schools. 
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APPENDIX 1: SURVEY INSTRUMENT 
Return te: 
229 Curtlsa Ball 
T 43 lowm State Ublv«r>lty 
Aoea, Iowa 50010 
TITL£: Objectives and curricula of agricultural mechanics and industrial arts prograsa in Iowa public 
secondary schools. 
DEFINITIONS: Agricultural Mechanics. Those phases of vocational agriculture Involving practical azperlaocea 
uaually in a shop (laboratory) facility. 
Industrial ^ ta. Those phases of general education dealing with Che interpretation of industry 
through applied learning. 
Secondary Schools. Those grades within the range 7 to 12 which constitute the secondary education 
program in your school. 
Shop (Laboratory). A room with apecial facilities in which students have the opportunity to 
ezparlBant in a practical manner with tools, machines and etguipmsnt. 
PART ONE 
Questions in part one refer to your present teaching assignment and school and to your personal qualifications. 
Please check ("/") Items where applicable or Insert the information requested. 
1. Nmmei of reoortins teacher Title of oresent position 
Last First Middle Initial 
2. 
1 
• 
Subjecta which you currently teach 
(Check one only) 
1. Industrial Arts & Vocational Agriculture 
2. Industrial Arts half time or less 
3. Industrial Arts more Clian half time 
A. Vocational Agriculture half time or leas 
5. Vocational Agriculture more than half time 
w 
Total enrollment of the secondary school where 
vou teach (grade 7-12) State number of students 
9. Total number of different atudanta enrolled in your 
department. (State number of students where applicable) 
Average student enrollment per claas in your anop 
(laboratory) classes. 
a. 
• 
B 
• 
• 
0 
• 
g 
Which of the following facilities do the Agricultural • 
Mechanics and Industrial Arta programs ahara in your 
school? (Check where applicable) 
1. NO facilities are shared 
2. Woodworking 
3. Drafting 
4. General metalworking 
5. Welding 
6. Power mechanics 
7. Electric!ty/Electronica 
3. 
S 
d 
q 
0 
q 
• 
Highest qualifications which you have earned. 
(Check one only) 
1. No degree 
2. B.A., B.Sc. 
3. Bachelor's + 13 semester hours 
4. M.A., M.Sc., M.Ed. 
5. Master's + 15 semester hours 
6. Ph.D., Ed. 0. 
7. Other (specify) ,
 D
D
D
q
 
(lumber of college credit hours earned. 
(Fill-in where applicable) 
1. Ag. Mech. quarter hours 
2. Ag. Mech. semester hours 
3. Industrial Arts quarter hours 
4. Industrial Arts semester hourn 
,
 D
D
D
q
 
12. 
0 
• 
• 
0 
B 
n 
Course of study used moat often to determine the 
content of shop (laboratory) courses (Check one) 
1. Local achool district course of study 
2. Your state course of #tudy 
3. Other state or school district course of study 
4. Self prepared course of study 
5. Textbooks 
6. None 
7. athrr f angr.l fy) , , 
0 
Total number of years of teaching experience. 
(Statu number of vearsl 
ri 
Number of years teaching at the present school. 
(State number of years) 
7. 
• 
CD 
CD 
no 
Number of years of work experience outside of 
teaching, (Fill-in where applicable) 
1. Agriculture related 
2. Industry 
3. Other work experience 
4. None 
PART TWO 
The remainder of the questionnaire is concerned with; 1. Objectives; 2. Skills, understandings and abllitiea; 
and 3, Problao* and program changes. Please give your appraisal of each aection as it appliea to your program. 
DIRECTIONS: In each of the following items you are asked to do two things; 
First, dither agree or disagree Second, indicate the extent of your 
that the item is important in A agreement or disagreement by circling one 
your program as it is now , 12 3 5 the ^ n.imhara..^ 
taught by .circling "A" or D 4 f f ft " 
"D" on the scale shown here. SLIGHT | hOOCRAtC | VERY STRONG 
SOME STROM* 
Fnr emmple: Presuming that a program included a short but important unit on "Structural Drafting" the fcal* 
would be checked in the following way: 
®]®345 
PLEASE BE sum TO CIRCLE BOTH A LETTIR AND A NUMBER. 
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19 K9M5 
I OBJECTIVE S 5. t '2345 frloclplas of design 
1. 
D 12345 To davalop compotanciaa natded by 
Individuals engaged in or preparing 
fur a specified occupation 
6. D '2345 Charts and graphs 
7. D '2345 Pictorial drawing 
2. D "345 To develop reeeonabla skill in the use 8. D teaulpttv* (MMtry 
3. To develop an understanding and appreci­
ation for career opportunitlea and the 
preparation needed to enter and progress 
in an occupation 
9. 0  12345 Technical Illustrating 
10. D 12345 Orthographic drawing 
11. D 12345 Auxiliary vlsws 
4. S "345 To develop desirable safety habits 
12. n  '2345 Sactlonlng 5. & 12345 To develop the ability to secure satis-
fectory plscenent and to advance in an 
occupation through a program of continu­
ing education 
13. D '2345 Methods of rsproduclng drawings 
14. D '2345 Elactrlcal/Elsctronics drafting 
6. g 12345 To develop problem solving skills 
relating to coaterials and processes 15. D  '2345 Drafting for wsldors 
7. D  To develop consumer knowledge and 
appreciation & use of industrial 
products 
16. D '2345 Machina drafting 
1/. * 12345 Sheet metal drafting 
8. D "«5 To develop an understanding of our 
IB. * 12345 Architectural drafting 
9. 
A 
D 12345 To develop abilities in humsn 
relations essential to a person's 
chosen occupation 
19. D  12345 Structural drafting 
20. D 12345 Nap drawing 
10. * 123A5 To develop abilities needed to exercise 
and follow effective leadership in ful­
filling occuDational social & civic 21. * 12345 Aircraft drawing 
responsibilities WOODWORKING 
ÏÏ GENERAL 1. D 12345 Cutting, milling, seasoning 
1. 
(Factors connon to several shop areas) 
D '"45 Prepare design for a project 2. D 12345 Production of plywood & venssr 
l .  D 12345 Plan of procedure 3. D 12345 Laminating & bending ssthods 
3. D 12345 Select materials 4. * 12345 Wood composition board 
4. D 12345 Prepare bill of materials 5. D '2345 Conservation of forest products 
5. D 12345 Purchsse materials from suppliers 6. D 12345 By-products of trsas 
6. * 12345 Analysis of cost and time 7, D '2345 Tree structure 
7. D 12345 History of tools & machines 8. D '2345 Identification of spaciss 
8. D 12345 Identify tools 9. D '2345 Properties of wood 
9. S 12345 Plan cool storage 10. g 12345 Use hand tools 
10. D 12345 Select hand tools 11. D '2345 Use machine tools 
11. D 12345 Select machine tools 12. g 12345 Assembly techniques 
12. D 12345 Order tools ,froo suppliers 13. * 12345 Preparation for finishes 
13. D 12345 Use measuring & layout tools 14. *12345 Application of finishes 
14. D 12345 Sharpen hand cutting tools 15. * 12345 Industrial finishing processes 
IS. D 12345 Lubricate and maintain machines 16. * 12345 Carving, inlay, narquatry 
lb. D 12345 Applied aathemscica (shop math) 
Y BUILDING CONSTRUCTION 
17. 0  12345 Safety rules & procedures a. Preparation for bulldlag 
1. D 12345 General surveying techniques 18. * 12345 Occupational Information 
19. 12345 Testing materials & finishes 2. D 12345 Soil testing ( stabilisation 
20. 0  12345 Types 4 uses of adheslves 3, D 12345 Contracting 
4, n '234S Estimating 4 bidding 
i ORAFTING 
5. D 12345 Selecting site 
1. 
P 
Use 4 care of drawing instruments 
6. D 12345 Clearing site; eerthnoving 
2. U  '2345 Lettering 
7. D '2345 National/local building codes 
3. S 12345 Olmanslonlng 
8, * 12345 Architectural drafting 
4. D '2345 Sketching 
9. D '2345 Structural drafting 
ARE YOl' CIRCLlNf. BOTH A LETTER AND A NUMBER? 10. 0 12345 Landscaping techniques 
11. D 12345 Fencing and posts 
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EXAMl'lK W #45 Structural tirait log 
1». Cawcrclc 
12 
13. 
14 
15 
12345 
12345 
12345 
12345 
Cuii î>Lructlun of furmwurk 
DeCerminia^ correct mixes 
Placing and finishing concrete 
Reinforcement for concrete work 
c. Building types 
16. 
17, 
18. 
19, 
20, 
12345 
12345 
g 12345 
^ 12345 
12345 
Wood frames buildings 
Masonry buildings 
Steal framtd buildings 
Fracasc concrete buildings 
Mass produced buildings 
d. Building uarvices 
21. 
2 2 .  
23. 
24. 
25. 
2(1. 
2 1 .  
28. 
29. 
12345 
g 12345 
g 12345 
2 12345 
12345 
12345 
12345 
12345 
12345 
Heating, cooling & ventilating 
Plumbing pipe and tubing 
Disposal syutemu 
Wiring syatems 
Wire sizes; selection & repair 
Switches, receptacles, etc. 
Overload protection devices 
Lighting & photo electric devices 
Eiuctrlcal communication systems 
Building materials and hardware 
30. 
31, 
32. 
33. 
34. 
ih. 
I) 12345 
A 
D 12343 
I) 12345 
K 
U 12345 
"A 
IJ 12345 
"A 
i l  1234S 
U 12345 
Roofing materials» 
Windows and exterior panels 
Insulating materials 
Acoustical materials & techniques 
ilouring materials 
Paints and painting equipment 
Kire retardants & preservatives 
VI WKLUlNc; 
General phases 
U345 
li.U'. 
12 14 5 
12 i'.'. 
Principles o£ fusion & adhesion 
Datermiuo correct type of welding 
Prepare surfaces co be welded 
l>rafcing for weldors 
Arc welding 
12 1* ' 
12 34' ,  
12 34-1 
:>i- lect arc welding machine 
Select electrudo 
Adjust accessories 6, amperage 
.2)4J ' Principles of operation 
1234',  
12 1.5 
Striking arc, running beads 
Welding steel (n flat position 
i; $4 
12 U'. 
\ , i  r i i ial  & overhead welds 
lusL iroti & harUsut'far 
VII 
13. 
14. 
15. 
16. 
17. 
18. 
12Mb 
12345 
12345 
12345 
12345 
12345 
High carbon & al loy steels 
Welding pipe 
Cutting and piercing 
Operate m TIG or MIC machine 
Welding non-ferrous metals 
Modem advances in welding 
c. Oxyacetylenewelding 
19. 12345 
12345 
12345 
12345 
12345 
12345 
12345 
12345 
Select welding & cutting eqolpt. 
Gauges, regulators, fiant adjustnt. 
Select flux, rods & tips 
Welding steel in flat position 
Welding steel, vertical position 
Erasing 
Silver soldering 
Cutting 
GENERAL HETALWORKING 
12345 
12345 
12345 
12345 
12345 
12345 
12345 
12345 
12345 
12345 
12345 
12345 
12345 
12345 
12345 
12345 
12345 
12345 
12345 
* 12345 
* 12345 
Methods of cutting metal 
Drilling, boring, reaming 
Casting 
Forging 
Case hardening 
Sheet metal fabrication 
Files and abrasives 
Machine drafting 
Sheet metal drafting 
Operate metal lathe 
Operate milling machine & shaper 
Finishing metal surfaces 
Art metal 
Air compressor/air powered tools 
Kaw materials; sources, mining 
Refining & processing metals 
Metallurgy; properties of metals 
Principles of heat treatment 
Principles of metal cutting 
Lubricants and- coolants 
Mechanical systems; gears, pulleys 
Soldering and spot welding 
ELECTRICITY 
General 
12)45 
12345 
12345 
12345 
Permanent magnets and uses 
Electromagnets and uses 
Electron theory 
Sourifs of electricity 
AKK YUl' l.lKI.LlNi; BOTH A LETTER -VNU A .NUMBKR? 
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Structuiiil Jrat'ilnK 
•> .  Typas» ulwctriclcy 17. Û 12345 Color television 
t>. 
/. 
..L'l'l'., 
t 
tuHduvLof* and tnuulaùurs 18. 
19. 
* 1234% UctnoUulutlon 
Uhm*B law; theory & practice y 12345 Heterodyne principle* 
a. n U345 Circuit Mwalymie 20. p 12345 Rectifier» 
y. 
u 
Resli»tanc«, capacitance, inductance 21. S 12345 Logic circuits 
10. » 1"45 Kirchu£C'a law 22. D 12345 Lasers and masera 
11. S 12345 (kineracion & tranamission 23. D 12345 Radar 
u. g 12345 Electrical connections 24. n 12345 Trouble shooting 
13. D 12345 Single phase motors 
PLASTICS 
1. D 12345 Types of plastics 
14. D 12345 Polyphase motors 
2. * 12345 Uses of plastics 
15. D 12345 Transformers 
3. g 12345 Manufacture of plastics 
16. D 12345 Colls 
4. D 12345 Fabrication 
17. D 12345 Batteries 
5. D 12345 Thensoforialng 
18. D 12345 Electrical/Electronics drafting 
6. D 12345 Blowmolding 
b. Testing and repair equipment 
19. D '2345 Elcctrlcal tools 7. D 12345 Compression molding 
20. 
21. 
* 12345 
* 12345 
n '234'-
Meters 8. D 12345 Injection molding 
OscLlloacope 9. D 12345 Transfer molding 
22. 
21. 
Signal generator 10. D 12345 Rotational molding 
^ 12345 Tube & translator testers 11. D 12345 Calendering 
24. 12345 Sweep generator 12. D 12345 Extrusion 
c Automa tlon 13. D 12345 Casting 
25. D 12345 Bl-metal strip principles 14. D 12345 Reinforced plastics (fiberglass) 
26. D 12345 Relays, automatic switches, timers 15. D 12345 Dipping & fluldlzed bed coating 
27. Q 12345 Select/install automatic controls 16. D 12345 Heat sealing & welding 
28. g 12345 feedback and control clrc-Ics 17. g 12345 Expandable polystyrene beads 
29. g 12345 Numerical control 18. n 12345 Urethane foam» 
30. * 12345 Data processing 19. ^ 12345 Elastomers 
20. g 12345 Finishing methods ELECTRONICS 
1. D 12345 Radio waves 21. g 12345 Methods of decorating plastics 
2. * 12345 
H '2345 
Electron tubes; vacuum tubes W\ PRINTING 
J. Solid state & sfmi conductors 1. * 12345 Typographic printing 
* 12345 Audio amplifiers 2. * 12345 Planographlc printing 
I>, * 12345 HK an4>llflcrs 3. * 12345 Intaglio printing 
7. » '2345 Uctoctor stage, tuning circuits 4. 0 12345 Stencil (screen) printing 
B. * 12345 Kettistora, capacitors 5. D 12345 Relief printing 
9. * 12345 Impedance, Inductance 6. D 12345 Multicolor printing 
10. t 12345 OHclllators, reproduction circuits 7. D 12345 Types of printing blankets 
11. D '2345 Tone, reaonance, modulation 8. D 12345 Foundry type 
12. D '2345 AM radio 9. D 12345 Typesetting fundamentals 
13. û '2345 FM radio and stereo 10. D 12345 Printing inks & paper 
14. U '2345 Citizens Band 11. * 12345 Bindery 
15. a '2345 Multiplexing 
16. A .2345 Black & white television 
AKE YOU CIRCLING BOTH A LETTER AND A NUMBER? 
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EXAWU 11 ® 1@34^ Structura 
Bodyvur 
I dratctng| 
POWER MM.IiA.';ii;S g. k 
ik. Ult>luiv aud dfvulopBurtU 
38. D 12345 Minor; small dents, touch-up 
t. («aMollnv engine 
39. D 12345 Major; frana atraightanlng i. * 1234) engine 
11. Mlacellaneoua servicing 
i. * 12345 Power generating ayacema 
40. D 12345 Clutch 
4. * 12345 Flight, Jeta, rocket# 
41. D 12345 Brakes 
b. Principlea 
42. D 12345 Lubrication ayatem 
5. 
D 
2-cycle gaaoline engine 
43. D 12345 Cooling System 
6. * 12345 4-cycle gaaoline engine 
44. D 12345 Comfort system; air conditioning 
7. S "3*^ Diaael engine 
45. D 12345 Springs and suspension systems 
8. J 12345 Wankal & new power sourcea 
46. D 12345 Front end 
V. 
D 
Geara and drive linea 
47. g 12345 Exhaust systems 
10. * 12345 McchanicB and dynaaica 
48. D 12345 Hydrsuiic systems 
11. a Fuel syatana 49. D 12345 Wheels, hubs, tires 
12. 0 12345 Hydraulic ayatems 
50. D 12345 Ready power equipment for storage 
13. D 12345 Engine teats & measurements 
51. D 12345 Use steam cleaner/pressure sprayar 
14. 0 12345 Select engine for specific Job 
15. g 12345 Select lubricants and fuels m 
INDUSTRY AND BUSINESS PROCEDURES 
1. g 12345 Finance in industry & business c. Engine servicing 
16. 0 1"" Adjuat valves 2. D 12345 Marketing '& distribution 
17. D 12345 Reface valvea and seaca 3. D 12345 Mass (line) production method# 
18. D 1"" Fit platon ringa 4. g 12345 Job snslysis; time & astion study 
19. * 12345 Complete engine overhaul 5. g 12345 Inventors, inventions, patenting 
20. t 1"" Engina ayatem diagnosis 6. * 12345 Personnel, labor, management 
7. n 12345 Design anslysis procedure# d. Fuel system servicing 
21. 
P 
Gasoline fuel systems xjy MISCELLANEOUS 
22. y 12345 Uiesel fuel systems 1. D 12345 Bicycle maintenance & repair 
23. 0 1"" Fuel injectors 2. D 12345 Cellulose technology 
24. D '2345 Superchargers 3. a 
> Ceramics 
e. Trans mission servicing 4. D 12345 Food processing 
25. D 1"" Standard 5. D 12345 Handicrafts 
26. D 12345 Automatic 6. D 12345 Home repair hints for girls 
27. S 1234) Drive lines 7. D 12345 Hunting & camping equipment 
28. 0 12345 Rear axle assemblies 8. D 12345 Oceanography 
f. Electrical aystea servicing 9. D 12345 Petroleum & fuel industries 
29. D 1"45 Use electronic test equipment 10. D 12345 Photography 
30. 0 123" Tune-up 4-cyele engine 11. 0 12345 Rope; select. Identify, tie 
31. S '2J45 Tune-up 2-cycli* engine 12. Û 12345 EcoloKy/puIlutlon/lndustry 
3;. U '^34, (Generator; AC & DC 13. Ô 1:345 Textiles and weaving 
ij. » »2J4., Hagnelo IRRILATI SN ANU SOILS 
J4. U '2J4-. Starter 1. D 12345 Classify Isnd & kull type# 
15. U 12345 Voltage (generalur) regulator 
a. Select and usa; 
ib. a 12*5 Light* and accessories 2. U 12345 UelreH, flumes, flow meters 
37. D 12345 gatterlea 3. 0 12345 Pipe, outlets, gatfs, valves 
4. D 12345 Automatic waterera/mlwtets 
AKL YOU ClKtLWC BOTH A LC7TEH AHU A NUMBER) 
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®'0*45 Structural .luHiiiR 
Il. )' 1 uii •• 
"•'S 
I't I a ", > • 't' , 
.'«pi iukl»-i «yrtlaiiia 
Svll Uraiiidgc aysiema 
• • •  
—  • • •  
! . .  
f. 
l. U lis 
I'l i Iv .41*:. > ^tu'd MUiiviilM with lowt^r 
"••"1 -'vmi'- .. . .. _ 
pivptiittilon lime ^lU'WrU tor 
ItsHSiOnu 
7. D 12345 Keeping up with new technical advances 7. * U34i Contour Hues & terraces 
KAKM MAC HINERY 8. D 12345 Handling students who have had no previous 
shop experiences. 
l. * 12345 Select tractor type, size, make 
9. 
A 
D 12345 Inadequate tine allowed relative to other 
school subiects. a. Land preparation equipment 
2. * 12345 Identify & select types 10. 
A 
D 12345 Other (please specify) 
3. * 12345 Operate correctly & safely WlU PROGRAM CHANGES 
Ulilch of the following program areas would you like cu 
expand if It became possible to do so? 4. * 12345 Service, adjust, maintain 
1. 
A 
D 12345 Drafting h. Planting equipment 
5. * 12345 Identify & select types 2. n 12345. Woodworking 
h. * 12345 Operate correctly & safely 3. 
A 
D 12345 Building Construction 
7. * 12345 Service, adjust, maintain 4. 
A 
1> 12345 J Welding 
c. Cultl vating equipment 5. 
A 
1) 12345 General metalworklng 
H. * 12145 Identify & select types 6. 
A 
0 12345 Electricily 
9. * 12145 Oprrate correctly & safely 7. D 12345 Electronics 
10. g 12145 Service, adjust, maintain 8. 
A 
U 12345 Plastics 
d. llarve sting equipment 9. D12345 Printing 
11. y 12345 Identify & select types 10. 
A 
U12345 Power Mechanics 
12. g 12345 Operate correctly & safely 11. 
A 
D12345 Industry & business procedures 
13. g 12345 Service, adjust, maintain 12. 
A 
D12345 Irrigation & soils 
e. Spray ing & dusting equipment 13. 
A 
D12345 Farm machinery 6 equipment 
14. * 12345 Identify & select types 
XIX 
Are there any phases of the program you teach which 
have been omitted from this Investigation! If so 
please write them in the space below. 
15. * 12345 Operate correctly & safely 
16. * 12345 Service, adjust, maintain 
f. F«nn product processing equipment 
17. * 12345 Hay conditioner 
18. g 12345 Feeding systeas 
19. * 12345 Grain dryers 
20. g 12345 Hammer, bar, roller mills 
21. g 12345 Milking machines 
22. * 12345 Milk handling & cooling 
23. * 12345 Waste equipment handling 
24. * 12345 Barn cleaner» 
m PROBLEMS ENCOUNTERED 
Your response to the items In part 2 was in 
terms of the program you now teach In your school. 
Your present program may not entirely agree with 
the one you would like to teach it circumstances 
were different. The list below states some 
problems you may have encountered. 
I. * 12345 Insufficient tools & equipstsnt 
2. * 12345 Inadequate reading isateriala 
3. * 12345 Limited number of ahop (laboratory) areas 
4. * 12345 Teacher lacks knowledge in certain areas 
PLEASE MAIL IN THE ENCLOSED ENVELOPE NOW. 
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I O W A  S T A T K  U N I V E R S I T Y  
o r  S C I E N C E  A N D  T E C H N O L O G Y  
Ames. Iowa aooio 
COLLEGE OF EDUCATION 
PNoriaaiONAL STUOIXS 
Dear 
Our educational system is being subjected to very close scrutiny. 
Educators and the general public are, more than ever, concerned that 
programs meet che needs of students both effectively and efficiently. 
The programs of agricultural education and industrial education have 
made great contributions to the education of young people and adults 
in Iowa. 
The success of an investigation to determine the objectives and curricula 
in agricultural mechanics and industrial arts is dependent on obtaining 
information from persons directly concerned in teaching these subjects 
rather than from textbooks and reading materials. Consequently I am 
requesting your help. Analysis of information given by you and other 
teachers of these subjects will be very helpful to teachers and 
administrators in developing programs to meet the present and future 
needs of secondary school students. 
Please assist in this investigation by checking the enclosed questionnaire 
and returning it in the stamped self addressed envelope. All individual 
data will be completely confidential. 
Yours truly. 
STUDY APPROVED BY; 
John Gra dwe11 
Education Research Fellow 
Dr. Ray Bryan 
Professor-in-Charge, Professional Studies 
College of Education 
Iowa State University, Ames, Iowa 
Professor Clarence E. Bundy 
Head of Agricultural Education 
Iowa State University, Ames, Iowa 
Professor Lowell L. Carver 
Professor of Industrial Education 
College of Education 
Iowa State University, Ames, Iowa 
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IOWA STATE 
C'ollcgc of Kdiicaliou 
Prufcssiunal Studies 
201 C'.uriiss Ilnll 
Ames. Iowa 50010 
UNIVERSITY Telephone; 515-294-4143 
January 29, 1971 
Dear 
On January 17, 1971 I sent an investigation form to you con­
cerning Agricultural Mechanics and Industrial Arts objectives and 
curricula. 
Both the Agricultural Education and Industrial Education 
departments at Iowa State University have stated that the impli­
cations of this investigation are of vital concern to assessing 
our achievements and charting future directions. 
I realize that this is a busy time of the year for you. However 
the program and viewpoints of each one of the sample of teachers 
is of vital importance if the results of this investigation are 
to be fully realized. 
Would you please assist by completing the form and returning 
it at your earliest convenience. 
Thank you. 
Sincerely yours 
1 
Educ./Research Fellow 
JBG;jw 
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IOWA STATE 
College of Education 
Professional Studies 
201 Curtiss Hall 
Ames, Iowa 50010 
UNIVERSITY Telephone: 515-294-414H 
February 15, 1971 
Dear 
During the month of January an investigation form was mailed to you. 
Unfortunately I have not as yet received your reply. 
The success of an investigation to determine objectives and curricula 
in agricultural mechanics and industrial arts is dependent on obtaining 
information from persons directly concerned in teaching these subjects 
rather than from published materials. I understand that this is a busy 
time of the year for you; however, analysis of information given by you 
and other teachers of these subjects will be very helpful to teachers and 
administrators in developing programs to meet present and future needs of 
secondary school students. 
In the event that the first form was lost in the mail or has been 
temporarily overlooked, I am enclosing a second one. Your assistance in 
its completion will be greatly appreciated. 
Yours truly 
John B. Gradwell 
Education Research Fellow 
JBGrmjw 
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I O W A  S T A T K  U N I V E R S I T Y  
o m  s c i C N c e  a n d  t c c h n o l o q v  
Ames. Iowa 500:0 
COLLEGE OF EDUCATION 
PROPusioNAL sTuoin Feb. 19th 1971. 
Thank you for returning the survey instrument which I sent to you 
recently; the data is now almost complete. 
Certain parts of this study are of particular interest to me. I hope therefore 
that you will reconsider answering the parts included below as I would like to 
obtain the most meaningful information possible. Thank you. 
Sincerely, 
John B. Gradwell 
Research Fellow. 
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APPENDIX 6: CODING PLAN FOR DATA 
Responses to part two of the survey instrument were rated 
by teachers according to the following directions : 
FIRST, either agree or disagree 
that the item is important in the 
Program as it is not taught by 
circling 
shown.1 
"A" or "D" on the scale 
SECOND, indicate the extent of 
agreement or disagreement by 
circling one of the 5 numbers 
strong 
/ i 
I som< 
very 
strong 
3 4 5 
A 
D 
' e 
slight 
moderate 
For purposes of statistical analysis data from teacher 
respondees was coded in the following manner. 
Scale as rated 
by teachers 
A 
A 
A 
A 
A 
D 
D 
D 
D 
D 
5 
4 
3 
2 
1 
1 
2 
3 
4 
5 
Transformed 
scale 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
On part XVII of the survey instrument 
asked to respond in terms of a program that 
under ideal conditions. 
teachers were 
should be taught 
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APPENDIX 7: MAP AND LISTING OF PARTICIPATING SCHOOLS 
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Map 1. Participating schools 
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List of Cities or Towns 
Where Schools Returned One or Two Questionnaires 
1. Ackley 48. Lohrville 
2. Akron 49. Maquoketa 
3. Alta 50. Mason City 
4. Ankeny 51. Maynard 
5. Armstrong 52. Mediapolis 
6. Aurelia 53. Milford 
7. Bedford 54. Mingo 
8. Belle Plaine 55. Monona 
9. Brooklyn 56. Montezuma 
10. Centerville 57. Monroe 
11. Central City 58. Mt. Pleasant 
12. Charles City 59. Murray 
13. Clarion 60. Muscatine 
14. Coggon 61. Newell 
15. College Springs 62. New Hampton 
16. Columbus Junction 63. Oskaloosa 
17. Corning 64. Packwood 
18. Corydon 65, Paullina 
19. Creston 66. Pella 
20. Delhi 67. Pocahontas 
21. Dysart 68. Pomeroy 
22. Eagle Grove 69. Postville 
23. Earlham 70. Redfield 
24. Eldridge 71. Rockwell 
25. Epworth 72. Royal 
26. Fairfield 73. St. Ansgar 
27. Garnavillo 74. Seymour 
28. Garner 75. Sheffield 
29. Glidden 76. Sheldon 
30. Goose Lake 77. Shenandoah 
31. Graettinger 78. Sigourney 
32. Greenfield 79. Spencer 
33. Grundy Center 80. Sully 
34. Guthrie Center 81. Thompson 
35. Guttenburg 82. Thornburg 
36. Hampton 83. Tipton 
37. Harlan 84. Van Home 
38. Hartley 85. Ventura 
39. Hudson 86. Villisca 
40. Indianola 87. Walnut 
41. Kingsley 88. Waverly 
42. Knoxville 89. Webster City 
43. Lake Mills 90. West Branch 
44. Lamoni 91. West Liberty 
45. LaPorte City 92. Williamsburg 
46. LeMars 93. Wilton Junction 
47. Leon 94. Winfield 
